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Acoustic flow sensor for continuous medication flow measurements and feedback control of infusion
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Abstract

(EP3468635)

An infusion system determines a volumetric flow rate of infusion fluid delivered by an infusion pump along a flow path

based on: an upstream acoustic signal emitted by at least one upstream acoustic sensor and detected by at least one

downstream acoustic sensor; a downstream acoustic signal emitted by the downstream acoustic signal and detected by the
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upstream acoustic sensor; and a phase delay between the upstream acoustic signal and the downstream acoustic signal

either upstream or downstream. The infusion system automatically adjusts the infusion pump based on the determined

volumetric flow rate to achieve a desired volumetric flow rate of the infusion fluid along the flow path.
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Air in-line sensing system for iv infusion lines
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Abstract

(EP3302625)

A pump cassette body for detecting air bubbles in a fluid pathway, comprises an upstanding flow director vane, a fitment

integrally molded into the pump cassette body, wherein the fitment comprises a base integrally molded into the pump

cassette body, an elastomeric member attached to the base, and a housing at least partially surrounding the elastomeric
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member, wherein the elastomeric member is co-molded to the housing.

Inventors
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Abstract

(EP3165247)

A method of dispensing a therapeutic fluid from a line includes providing an inlet line connectable to an upstream fluid

source. The inlet line is in downstream fluid communication with a pumping chamber. The pumping chamber has a pump

outlet. The method also includes actuating a force application assembly so as to restrict retrograde flow of fluid through the
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inlet while pressurizing the pumping chamber to urge flow through the pump outlet. A corresponding system employs the

method.
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Abstract

(EP0519765)

Apparatus located in an implantable medication infusion pump (126) for quickly and easily detecting a condition adversely

affecting medication delivery in the infusion pump. The system uses the amplitude of an acoustic signal (piezo sensor

(150)) generated by operation of the pumping mechanism as compared with a baseline signal to detect an encapsulated or

occluded catheter (132) or air in the fluid line. The system can detect occurrences including an occluded catheter (132), the

presence of air in the pumping mechanism (126), and the failure of the pumping mechanism (126). In addition, the system

can detect a partially encapsulated or occulated catheter by detecting repeated downward slope patterns during repetitive,

closely spaced pumping cycles. <IMAGE>
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Abstract

(EP2531232)

A system is disclosed. The system includes a fill adapter device (700) including a heat exchanger which includes a heating

element (706) and a fluid pathway (712), the fluid pathway fluidly connected to a filling needle input (714), whereby fluid

enters the heat exchanger through the filling needle input and flows through the fluid pathway and whereby the fluid is

heated by the heating element. The system also includes a reservoir (704) including a plunger (708) and a plunger rod and

a filling needle (710) configured to be removably attached to the reservoir, wherein the fill adapter is configured to be

attached to a vial (702) of fluid and wherein fluid from the vial flows through the fluid pathway and is heated and loaded into

the reservoir through the filling needle.
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WO2013/096718 A2 2013-06-27 WO201396718

WO2013/096722 A2 2013-06-27 WO201396722

WO2013/096909 A2 2013-06-27 WO201396909

Abstract

(EP2793976)

A pump, related system, and related method are provided. The pump includes a reservoir, a port, and a plunger. The

reservoir delivers a liquid by discharging the liquid through the port coupled to the reservoir. The plunger has a piston

coupled to a shaft and is disposed within the reservoir in sliding engagement with an inner surface of the reservoir. The

piston defines a liquid side of the reservoir and a non-liquid side of the reservoir whereby movement of the plunger towards

the liquid side of the reservoir discharges liquid through the port. The pump also includes a reference-volume assembly

and/or a linear position sensor. The reference-volume assembly is coupled to the reservoir at an opposite end of the

reservoir relative to the port and includes a reference-volume chamber in acoustic communication with the non-liquid side

of the reservoir, a speaker disposed within the reference-volume chamber, and a reference microphone disposed within the

reference-volume chamber. The reference-volume assembly and/or linear position sensor may be used to estimate the

amount of liquid discharged from the reservoir.
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US20170143898 A1 2017-05-25 US20170143898

DE112015003315 A5 2017-05-04 DE112015003315

DE202015009275 U1 2017-02-23 DE202015009275

WO2015/150280 A1 2015-10-08 WO2015150280

Abstract

(WO2015/150280)

An infusion system (1) comprising one or more infusion sources (e.g. pumps and/or reservoirs (2, 3, 4, 9, 10)) and hose

lines (5, 11) leading to a patient access (7, 12) for the infusion of a liquid, has a signal generator (A/S), which introduces a

pressure signal or an acoustic signal into the liquid, and a sensor (S), which is arranged spaced apart from the signal

generator in the infusion system, and an evaluation circuit, which is operatively connected to the sensor in such a way that

a sensor signal output by the sensor produces an input signal of the evaluation circuit, said evaluation circuit being

operatively connected to a display in such a way that information based on the sensor signals, about the infusion system,

such as the flow rate of the liquid, can be displayed. The invention further discloses a method for integrity monitoring of

such an infusion system.
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Abstract

(EP2373359)

An infusion pump (50) uses sensors (18,19,24) and a computer program to detect tubing (16) in a tube-loading section of

the pump. The pump and the computer program also measures one or more of the tubing outer diameter, outer

circumference, inner diameter, inner circumference, and tubing wall thickness. The infusion pump utilizes proximity sensors
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(18,19), such as an ultrasonic sensor, a capacitive sensor, or even an air-in-line sensor to detect proximity between two

infusion pump surfaces, such as the surfaces that clamp the tubing in the pump, to determine thickness. At least one of the

clamping surfaces is equipped with sensors (29) to indicate contact length of the tubing with the surface. Using these

measurements, the tubing wall thickness and inner diameter can be determined. Knowing the actual tubing inner diameter,

increased volumetric accuracy is possible, up to a three or four percent improvement over present measurements.
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Abstract

(EP3218029)

An infusion apparatus includes a housing and a chamber configured to be connected to the housing. The apparatus further

includes a weight sensor coupled to a load connector connected to the housing and an optical sensor disposed in the
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housing. The weight sensor is configured to generate a first signal based on a measured weight of the fluid container

attached to the housing in a weight-bearing configuration. The optical sensor is configured to generate a second signal

based on detecting drops of the fluid traversing the chamber. The apparatus also includes a flow control mechanism to

control a flow rate of the fluid into an outlet channel. The apparatus includes one or more processing devices configured to

perform operations including transmitting a control signal to the flow control mechanism to adjust the flow rate.
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Abstract

(EP0759540)

A fluid flow meter comprises a pair of transducers (8,9) spaced apart in the direction of fluid flow. Acoustic signals are

transmitted in both directions through the fluid by the transducers. A processor (22) determines information relating to the

fluid flow by monitoring the time of flight of acoustic signals received by the transducers. Part of the space between the

transducers defines a flow path consisting of a substantially annular flow passage (82), wherein the radial dimension (d) of

the annular flow passage is such as to permit propagation of substantially only plane wave acoustic signals. <IMAGE>
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Abstract

(WO2015/138659)

Performance of a gas turbine engine is monitored by computing a mass flow rate through the engine. Acoustic time-of-flight

measurements are taken between acoustic transmitters and receivers in the flow path of the engine. The measurements

are processed to determine average speeds of sound and gas flow velocities along those lines-of-sound. A volumetric flow

rate in the flow path is computed using the gas flow velocities together with a representation of the flow path geometry. A

gas density in the flow path is computed using the speeds of sound and a measured static pressure. The mass flow rate is

calculated from the gas density and the volumetric flow rate.
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Abstract

(EP1633415)

The invention relates to a device for the examination of a medical device comprising an acoustic receiver (5) which can

detect a sound emitted by a device (1), in order to examine the medical device for errors. The invention also relates to a

method for examining a medical device whereby the sound emitted by the device is detected and analysed.
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Abstract

(EP2244765)

A wearable infusion pump assembly including a reusable housing assembly including a mechanical control assembly, the

mechanical control assembly including a pump assembly, at least one shape-memory actuator configured to actuate the

pump assembly, and at least one valve assembly. The wearable infusion pump assembly further includes a disposable

housing assembly including a reservoir for receiving an infusible fluid. A releasable engagement assembly is configured to

allow the reusable housing assembly to releasably engage the disposable housing assembly. A switch assembly is

configured to effectuate a pairing functionality of the infusion pump assembly.
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Abstract

(EP0985134)

The invention concerns a method for measuring density and mass flux in dispersed systems with a gas as a liquid phase.

To this end, sound velocity in the system is measured both in the direction of flow and against the direction of flow.
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Abstract

(EP0809802)

An air-in-line sensing apparatus (10) for use with a parenteral fluid administration set (34) to detect the passage of air

through a fluid conduit (12). The apparatus comprises a first housing having a first arcuate section mounting a first

transducer adjacent the first arcuate section and a second housing having a second arcuate section mounting a second

transducer adjacent the second arcuate section. The first and second housings are independently movable relative to each

other so that when the housings are moved towards one another, the first and second arcuate sections capture a length of

administration set tubing therebetween (44) providing secure intimate contact therewith. A signal may be generated from

one of such transducers, passed through the fluid conduit and received by the other transducer to detect whether the

conduit is carrying air.
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The present invention relates to an intravenous fluid supply device for automatically extruding and injecting a

predetermined amount of infusion fluid at a predetermined time interval in an artificial manner, regardless of the position of

the infusion bag, through grafting microprocessor technology. The device provides the convenience of usability even when

the infusion fluid storage container (infusion fluid bag) is positioned lower or higher than the part to which the fluid is

injected (human body); the geared motor, which is the main source of driving of the extrusion means, is not activated

continuously, but is instantly activated at an inputted repetition cycle, thereby reducing the amount of power consumption

substantially and enabling application of a small power storage scheme; the extrusion means, the control means, and the

battery are contained integrally, thereby minimizing the number of components, and the resulting simplification of structure,

compactness of product, and improved portability provide the economic merit of low cost; it is possible to recognize

whether the infusion fluid is normally supplied or not, no matter what position the intravenous fluid supply device is placed,

i.e., horizontal, vertical, high, or low, without resorting to a conventional drop pipette, either day or night; and the alarm is

raised when air is included in the infusion fluid, when the fluid is injected excessively or insufficiently, when the preset total

amount of injection is reached, or when the battery voltage is below a preset value, thereby guaranteeing safety.
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Abstract

(EP3366334)

An acoustic line tracing system for tracing a fluid transfer system tubing line is described. The tracing system comprises: an

infusion pump; a first acoustic receiver operably connectable to the tubing line and configured to receive a vibratory signal,

the first acoustic receiver including: a first vibration sensor disposed to contact the tubing line, said first vibration sensor

being configured for detecting vibration of the surface of the tubing line caused by the vibratory signal; and a signal

transmitter operatively contacting the tubing set and electrically coupled with said first acoustic receiver, said signal

transmitter configured for generating acoustic vibrations in the tubing line when said first vibration sensor detects the

vibratory signal. The first acoustic receiver is upstream from the infusion pump and the signal transmitter is downstream

from the infusion pump for reducing dampening of the vibratory signal by the infusion pump. Also described is a method for

determining continuity of a tubing set.
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EP2938371 A1 2015-11-04 EP2938371

CN104363938 A 2015-02-18 CN104363938

WO2014/105606 A1 2014-07-03 WO2014105606

Abstract

(EP2938371)

A system, method or apparatus to detect abnormalities in delivery of a fluid may include an infusion apparatus that is

controllable to cause one or more perturbations in a fluid flow (e.g., each of the one or more perturbations in the fluid flow

may result in a measurable perturbed force response). A force signal representative of the perturbed force response may

be used to determine an integrated perturbed force response value (e.g., using integration of the force signal over a

perturbation time period; the integrated perturbed force response value being representative of an additional force caused

by the at least one perturbation over an equilibrium force). A ratio between the integrated perturbed force response value

and a normalizing value (e.g., based at least on a maximum perturbation force of the perturbed force response) may be

used to determine if fluid flow is occluded.
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Abstract

(US4373527)

An implantable programmable medication infusion system comprises an implantable portion (2) having a medication

reservoir (10) at below body pressure and isolated at its input from the body in which it is implanted by an antechamber (8)

the pressure integrity of which is checked before filling the medication reservoir (10). Safety features include a leak detector

(35), inlet and outlet valves (14 and 212) used with flow impeding filters (12 and 218), and a maximum allowable pressure

in a pulsatile bellows pump (202) all of which prevent undesired infusion of medication. Medication flow from the pulsatile

bellows pump (202) is in response to programming commands from a drug programming system (1) and processed in an

electronics section (30) which uses the commands to program memory units (320 and 322) and to request pulses of

medication. Hardwired limit controls (324 and 326) prevent excessive dosage requests from reaching the pulsatile bellows

pump (202). For patient convenience and safety, the memory units (320 and 322) are programmed with running integral

limits. A record of medication dispensing can be communicated to a physician by means of a telemetry transmitter (336)

which sends signals by telemetry to the communications head (300) which information is displayed on the drug

programming unit (3).
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Abstract

(EP0048423)

An exemplary embodiment comprises a metering device which can be worn on the body or which is preferably implantable

in the body, the metering device exhibiting a delivery unit for the dosed delivery of the fluid from a supply container to a

©Questel - FAMPAT Page 52 2020/04/18

https://permalink.orbit.com/RenderStaticFirstPage?XPN=vMX3eFeCrcEbWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=bw1QrcwVGt9tce1mnt8G+7uDyfZyby4R66kX6Irr/smw0ZQBgTMhTqbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=vMX3eFeCrcEbWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4395259&ekey=996&xpn=JP1383678&kind=C
https://permalink.orbit.com/RenderStaticFirstPage?XPN=EU3nSPrB3A07I547LxHJUjNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=wjhu5Pyt0iNrOkoLq75R/raa7teVYIYQWeUrB63Jy+vtNjR6EE3+kEUEMbufsQ83ejK4O80oWQs=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=EU3nSPrB3A07I547LxHJUjNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4395259&ekey=996&xpn=JP86050460&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=wmsE18T2tGA1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=PXeFKG9F5cuSyXxZijKwpRX4n5EyVake66kX6Irr/smw0ZQBgTMhTqbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=wmsE18T2tGA1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4395259&ekey=996&xpn=US4395259&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=9y4ffZs7lUSeccOAsqvWAnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=Ha67aj7xeb/URY9LCQ+0Ca7tB7+82mldNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=9y4ffZs7lUSeccOAsqvWAnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP81107239
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4395259&ekey=996&xpn=EP--48423&kind=A3
https://permalink.orbit.com/RenderStaticFirstPage?XPN=iOTFYj96qChcepuZVPDT3zNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=EjwmR3cYo8XJAKbuWyTckAHyEfBrhaPjNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=iOTFYj96qChcepuZVPDT3zNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4395259&ekey=996&xpn=JP57084062&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=gXSGu8hzKW3VNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=tsgE7N9NP1+d0KSrdYl9qqCa4vFyxJplNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=gXSGu8hzKW3VNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://www.orbit.com/getDPMARegisterUrl?PN=DE3035670
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4395259&ekey=996&xpn=DE3035670&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=9y4ffZs7lUSeccOAsqvWAnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=Ha67aj7xeb/URY9LCQ+0CW8tmrmn8uQzNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=9y4ffZs7lUSeccOAsqvWAnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP81107239
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4395259&ekey=996&xpn=EP--48423&kind=A2


discharge aperture of a catheter and also exhibiting an appertaining operating circuit, and an external control and

programming device. The operating circuit in the metering device and the control circuit in the control device can be

inductively coupled for operational signal transmission, to which end at least one transmission coil is present in the control

device and at least one reception coil is present in the metering device. Given implanted devices, it is the object of the

disclosure to guarantee the highest degree of patient security. For function monitoring of operating parameters of the

metering device the metering device exhibits a transmitter whose signals can be received in a receiver outside of the

patient's body and, under certain conditions, can be evaluated. In addition to pure function monitoring, an

acknowledgement of signals as well as an answerback of the value of one or more operating parameters is possible.
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