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Description

TECHNICAL FIELD

[0001] This invention relates to wireless communica-
tion for dialysis systems.

BACKGROUND

[0002] Renal dysfunction or failure and, in particular,
end-stage renal disease, causes the body to lose the
ability to remove water and minerals and excrete harmful
metabolites, maintain acid-base balance and control
electrolyte and mineral concentrations within physiolog-
ical ranges. Toxic uremic waste metabolites, including
urea, creatinine, and uric acid, accumulate in the body’s
tissues which can result in a person’s death if the filtration
function of the kidney is not replaced.
[0003] Dialysis is commonly used to replace kidney
function by removing these waste toxins and excess wa-
ter. In one type of dialysis treatment hemodialysis toxins
are filtered from a patient’s blood externally in a hemo-
dialysis machine. Blood passes from the patient through
a dialyzer separated by a semi-permeable membrane
from a large volume of externally-supplied dialysis solu-
tion. The waste and toxins dialyze out of the blood
through the semi-permeable membrane into the dialysis
solution, which is then typically discarded.
[0004] The dialysis solutions or dialysates used during
hemodialysis typically contain sodium chloride and other
electrolytes, such as calcium chloride or potassium chlo-
ride, a buffer substance, such as bicarbonate or acetate,
and acid to establish a physiological pH, plus optionally,
glucose or another osmotic agent.
[0005] Reference DE 10 2012 020 945 A1 refers to a
dialysis machine being coupled to a mobile computer.
Moreover, this reference discloses a wireless data ex-
change between the dialysis device and the mobile com-
puter. An authentication is carried out using a Near Field
Communication and a subsequent initiation of the wire-
less data exchange between the dialysis device and the
mobile computer. The mobile computer may control the
dialysis device.
[0006] Further, reference is made to the publication
"Interoperability between Medical Devices Using Near
Field Communication" by Jung Minwoo et al (2013 IN-
TERNATIONAL CONFERENCE ON INFORMATION
SCIENCE AND APPLICATIONS (ICISA), IEEE, 24 June
2013, pages 1 to 4) as prior art.

SUMMARY

[0007] While several embodiments and/or examples
have been disclosed in this description, the subject mat-
ter for which protection is sought is strictly and solely
limited to those embodiments and/or examples encom-
passed by the scope of the appended claims. Embodi-
ments and/or examples mentioned in the description that

do not fall under the scope of the claims are useful for
understanding the invention.
[0008] In one aspect, a method includes establishing
a wireless connection between a first medical device and
a second medical device. Establishing the wireless con-
nection includes receiving, by the first medical device,
via a short-range wireless technology protocol, connec-
tion information related to the second medical device.
Establishing the wireless connection also includes es-
tablishing, by the first medical device, a wireless connec-
tion with the second medical device based on the con-
nection information.
[0009] Implementations can include one or more of the
following features.
[0010] The wireless connection is established using a
communication protocol other than the short-range wire-
less technology protocol. The connection information
specifies information used by the communication proto-
col other than the short-range wireless technology pro-
tocol.
[0011] In some implementations, the method also in-
cludes receiving, by a connection device, from the sec-
ond medical device, via the short-range wireless tech-
nology protocol, the connection information related to the
second medical device. The method also includes pro-
viding, by the connection device, to the first medical de-
vice, via the short-range wireless technology protocol,
the connection information related to the second medical
device.
[0012] In some implementations, the connection de-
vice is a wand.
[0013] In some implementations, the connection de-
vice is a smartphone.
[0014] In some implementations, the method also in-
cludes receiving, by the second medical device, via the
short range wireless technology protocol, connection in-
formation related to the first medical device.
[0015] In some implementations, the method also in-
cludes sending, from the first medical device, a request
to establish a wireless connection with the second med-
ical device.
[0016] In some implementations, the first medical de-
vice and the second medical device are positioned at a
sufficient distance relative to each other for the first med-
ical device and the second medical device to be close
enough to communicate via the short-range wireless
technology protocol.
[0017] In some implementations, the first medical de-
vice receives the connection information from the second
medical device as a result of the first medical device and
the second medical device making physical contact with
each other.
[0018] In some implementations, at least one of the
first and second medical devices includes an accelerom-
eter configured to detect the physical contact.
[0019] The short-range wireless technology protocol
is a Near Field Communication (NFC) protocol. The first
medical device and the second medical device each in-
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cludes a component configured to communicate via NFC.
[0020] In some implementations, the component in-
cludes an inductor.
[0021] The connection information related to the sec-
ond medical device includes a wireless identifier.
[0022] The wireless identifier is unique to the device.
[0023] In some implementations, the first medical de-
vice is electrically isolated from the second medical de-
vice.
[0024] The first medical device is a dialysis machine.
[0025] The second medical device is an accessory
configured to interact with a dialysis machine.
[0026] In some implementations, the second medical
device comprises a blood pressure cuff.
[0027] In some implementations, the wireless connec-
tion comprises a Bluetooth connection.
[0028] In another aspect, a system includes a medical
device. The medical device includes a short-range wire-
less technology protocol antenna configured to receive
a wireless identifier related to a medical device accessory
via the short-range wireless technology protocol. The
medical device also includes an antenna configured to
establish a wireless connection with the medical device
accessory via a communication protocol other than the
short-range wireless technology protocol using the wire-
less identifier related to the medical device accessory.
[0029] Implementations can include one or more of the
following advantages.
[0030] In some implementations, the methods de-
scribed can allow a user to easily pair dialysis machine
accessories with dialysis machines. Clinics that offer di-
alysis treatment typically have several dialysis machines,
each of which has several dialysis machine accessories.
The devices - both machines and accessories - can be
connected to a wireless network such that the accesso-
ries can wirelessly communicate with the machines. For
an accessory to communicate with a specific machine,
the accessory can be virtually associated with the ma-
chine using the wireless network. The physical motion of
tapping an accessory against a dialysis machine to vir-
tually associate the accessory and the dialysis machine
can ensure that the operator can easily select the phys-
ical identities of associated devices in a physical, visual,
and tactile way. The methods also improve the efficiency
of making virtual associations by reducing the need to
manually enter connection information into dialysis ma-
chines and accessories. Connection information can be
easily transmitted using the tapping motion described
above. The methods described herein can further elec-
trically isolate devices from one another by eliminating
the need for communicating electrically sensitive data
through electrical lines.
[0031] The details of one or more embodiments of the
invention are set forth in the accompanying drawings and
the description below. Other features, objects, and ad-
vantages of the invention will be apparent from the de-
scription and drawings, and from the claims.

DESCRIPTION OF DRAWINGS

[0032]

FIG. 1 is a front perspective view of a hemodialysis
system.
FIG. 2A is a schematic diagram of a communications
system of a device used to establish a wireless con-
nection.
FIG. 2B is a schematic diagram of data contained
on a memory storage element of the communica-
tions system of FIG. 2A.
FIG. 3A is a schematic diagram of a wireless con-
nection between a host device and an accessory de-
vice.
FIG. 3B is a schematic diagram of the wireless con-
nection of FIG. 3A established by a connection de-
vice.
FIG. 4A is a network of hemodialysis systems and
accessories in a clinic.
FIG. 4B is a block diagram depicting connections
within the network shown in FIG. 4A.
FIG. 4C is a schematic diagram of the network of
FIGS. 4A-B with devices and accessories at various
locations within the clinic.
FIG. 5 is a flowchart depicting an example of a proc-
ess for connecting a first medical device to a second
medical device.
FIGS. 6A-B are flowcharts depicting examples of
processes for connecting a first medical device to a
second medical device using a connection device.
FIG. 7 is a flowchart depicting an example of estab-
lishing a wireless connection between a dialysis ma-
chine and a dialysis machine accessory.

[0033] Like reference symbols in the various drawings
indicate like elements.

DETAILED DESCRIPTION

[0034] Medical devices (e.g., dialysis machines, dial-
ysis machine components, dialysis machine accesso-
ries, etc.) can be configured to wirelessly communicate
with other medical devices through a connection between
the devices. A "connection" established between devices
as described herein refers to electronic communication
between two or more devices such that data can be com-
municated between the devices. The connection can be
a unidirectional or a bidirectional connection that allows
data to move between two nodes in a network. A "node"
herein is a member of a network connection (e.g., a virtual
connection) and represents a corresponding physical de-
vice, such as the devices described above. Basic con-
nections between devices allows the connected devices
to determine the identity of other devices. A connection
between devices can have a greater number of granted
permissions than the basic connection described above.
Such a connection is herein referred to as an "associa-
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tion." For example, in an association between devices,
a first device can grant the second device input permis-
sions such that the second device can serve as an input
for the first device. In some systems, an operator can
manually establish the wireless association by manually
inputting connection information (e.g., a unique wireless
identifier) into one or both of the device. However, input-
ting connection information, which generally includes a
lengthy and unintuitive sequence of numbers, can be
confusing or cumbersome for some operators.
[0035] In some examples, two or more medical devices
that are part of a wireless network, such as a WiFi net-
work, can share connection information with each other
using a short-range wireless technology protocol, such
as Near Field Communication (NFC) or Bluetooth. For
example, two medical devices that each includes an NFC
transceiver (alternatively, e.g., a Bluetooth transceiver)
and a wireless transceiver can communicate with each
other using the transceivers. The medical devices are
equipped with sensor systems and controllers that can
determine when the operator has performed an action
with the medical devices that represents an intent to es-
tablish a wireless connection between the medical de-
vices. In some implementations, the medical devices can
be tapped together and/or positioned at a close distance
relative to each other such that the NFC transceivers are
within operable range of one another. The medical de-
vices can then share their unique wireless identifiers with
one another through the NFC protocol. Once one of the
medical devices knows the connection information of the
other medical device, a wireless association can be es-
tablished between the two medical devices.
[0036] In some examples, the medical devices require
high voltage power cables that connect the devices to a
central power source. These power cables can be shield-
ed such that their voltages do not interfere with one an-
other. However, as physical data lines utilize low voltag-
es, the power cables can still interfere with the signals
carried by the physical data lines. In some examples, the
medical devices can communicate information between
one another. Physical data lines can be conventionally
used, but the fidelity of communication signals in the
physical data lines can be easily compromised by, for
example, the high voltages of the power cables. Thus,
medical devices using physical data lines may not be
electrically isolated from one another. The wireless com-
munication methods described herein eliminate the need
for conventional physical data connections, and thus
electrically isolate the devices from one another.
[0037] In some examples, a connection device that in-
cludes an NFC transceiver can be used to share connec-
tion information of various medical devices with other
medical devices. For example, the connection device can
be tapped against and/or positioned at a sufficient dis-
tance from a first medical device such that the NFC trans-
ceiver of the connection device can communicate with
the NFC transceiver of the first medical device. The con-
nection device can receive the unique wireless identifier

of the first medical device using the NFC protocol. The
connection device can then be tapped against and/or po-
sitioned at a sufficient distance from a second medical
device such that the NFC transceiver of the connection
device can provide the unique wireless identifier of the
first medical device to the second medical device. Using
the wireless identifiers, the medical devices can then es-
tablish a wireless connection with each other. In some
implementations, the connection device can receive the
unique wireless identifier from each device and directly
communicate the wireless identifiers to the wireless net-
work. The wireless network can then cause a connection
to be established between the first and second medical
devices. In some examples, the connection device is a
wand or a smartphone.
[0038] FIG. 1 shows a hemodialysis system 100 con-
figured to wirelessly communicate with other medical de-
vices. The hemodialysis system 100 includes a hemodi-
alysis machine 102 connected to a disposable blood
component set 104 that partially forms a blood circuit.
The operator can manage and control treatment param-
eters of the hemodialysis system 100 using an external
wireless keyboard 101. During hemodialysis treatment,
an operator connects arterial and venous patient lines
106, 108 of the blood component set 104 to a patient.
The blood component set 104 includes an air release
device 112, which contains a self-sealing vent assembly
that allows air but does not allow liquid to pass. As a
result, if blood passing through the blood circuit during
treatment contains air, the air release device 112 will vent
the air to atmosphere.
[0039] The blood component set 104 is secured to a
module 130 attached to the front of the hemodialysis ma-
chine 102. The module 130 includes the blood pump 132
capable of circulating blood through the blood circuit. The
module 130 also includes various other instruments ca-
pable of monitoring the blood flowing through the blood
circuit. The module 130 includes a door that when closed,
as shown in FIG. 1, cooperates with the front face of the
module 130 to form a compartment sized and shaped to
receive the blood component set 104. In the closed po-
sition, the door presses certain blood components of the
blood component set 104 against corresponding instru-
ments exposed on the front face of the module 130.
[0040] The operator uses a blood pump module 134
to operate the blood pump 132. The blood pump module
134 includes a display window, a start/stop key, an up
key, a down key, a level adjust key, and an arterial pres-
sure port. The display window displays the blood flow
rate setting during blood pump operation. The start/stop
key starts and stops the blood pump 132. The up and
down keys increase and decrease the speed of the blood
pump 132. The level adjust key raises a level of fluid in
an arterial drip chamber.
[0041] The hemodialysis machine 102 further includes
a dialysate circuit formed by the dialyzer 110 various oth-
er dialysate components and dialysate lines connected
to the hemodialysis machine 102. Many of these dia-
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lysate components and dialysate lines are inside the
housing 103 of the hemodialysis machine 102 and are
thus not visible in FIG. 1. During treatment, while the
blood pump 132 circulates blood through the blood cir-
cuit, dialysate pumps (not shown) circulate dialysate
through the dialysate circuit.
[0042] A dialysate container 124 is connected to the
hemodialysis machine 102 via a dialysate supply line
126. A drain line 128 and an ultrafiltration line 129 also
extend from the hemodialysis machine 102. The dia-
lysate supply line 126, the drain line 128, and the ultra-
filtration line 129 are fluidly connected to the various di-
alysate components and dialysate lines inside the hous-
ing 103 of the hemodialysis machine 102 that form part
of the dialysate circuit. During hemodialysis, the dialysate
supply line 126 carries fresh dialysate from the dialysate
container 124 to the portion of the dialysate circuit located
inside the hemodialysis machine 102. As noted above,
the fresh dialysate is circulated through various dialysate
lines and dialysate components, including the dialyzer
110, that form the dialysate circuit. As will be described
below, as the dialysate passes through the dialyzer 110,
it collects toxins from the patient’s blood. The resulting
spent dialysate is carried from the dialysate circuit to a
drain via the drain line 128. When ultrafiltration is per-
formed during treatment, a combination of spent dia-
lysate (described below) and excess fluid drawn from the
patient is carried to the drain via the ultrafiltration line 129.
[0043] The dialyzer 110 serves as a filter for the pa-
tient’s blood. The dialysate passes through the dialyzer
110 along with the blood, as described above. A semi-
permeable structure (e.g., a semi-permeable membrane
and/or semi-permeable microtubes) within the dialyzer
110 separates blood and dialysate passing through the
dialyzer 110. This arrangement allows the dialysate to
collect toxins from the patient’s blood. The filtered blood
exiting the dialyzer 110 is returned to the patient. The
dialysate exiting the dialyzer 110 includes toxins re-
moved from the blood and is commonly referred to as
"spent dialysate." The spent dialysate is routed from the
dialyzer 110 to a drain.
[0044] A drug pump 192 also extends from the front of
the hemodialysis machine 102. The drug pump 192 is a
syringe pump that includes a clamping mechanism con-
figured to retain a syringe 178 of the blood component
set 104. The drug pump 192 also includes a stepper mo-
tor configured to move the plunger of the syringe 178
along the axis of the syringe 178. A shaft of the stepper
motor is secured to the plunger in a manner such that
when the stepper motor is operated in a first direction,
the shaft forces the plunger into the syringe, and when
operated in a second direction, the shaft pulls the plunger
out of the syringe 178. The drug pump 192 can thus be
used to inject a liquid drug (e.g., heparin) from the syringe
178 into the blood circuit via a drug delivery line 174 dur-
ing use, or to draw liquid from the blood circuit into the
syringe 178 via the drug delivery line 174 during use.
[0045] The hemodialysis machine 102 includes a user

interface with input devices such as a touch screen 118
and a control panel 120. The touch screen 118 and the
control panel 120 allow the operator to input various dif-
ferent treatment parameters to the hemodialysis ma-
chine 102 and to otherwise control the hemodialysis ma-
chine 102. The touch screen 118 displays information to
the operator of the hemodialysis system 100. The touch
screen 118 can also indicate whether a peripheral or ac-
cessory device, such as the keyboard 101, is connected
to the hemodialysis machine 102. The keyboard 101 is
a wireless keyboard that connects to the hemodialysis
machine 102 by communicating directly or indirectly with
a communication system 107 in the dialysis machine 102.
During treatment, the keyboard 101 and other peripheral
devices can be used to control, monitor, and determine
treatment parameters and variables.
[0046] FIG. 2A is a block diagram of a communications
system 201 of a device 200 that can be used to establish
a wireless association between two devices. The device
200 can itself be one of the devices connected by the
wireless association. The wireless association can be
formed using a wireless protocol such as, for example,
WPA, WPA2, or WEP, among others. Alternatively, the
device can facilitate the establishment of the wireless
association between two other devices. The device 200
can be a host device (e.g., the hemodialysis machine
102), a peripheral device (e.g., the wireless keyboard
101 of FIG. 1), or a connection device (the function of
which is described in more detail below).
[0047] A controller 307 of the device 200 accesses and
controls the communications system 201, which includes
a wireless transceiver 303, an NFC transceiver 305, a
user interface 308, and a memory storage element 309.
The wireless transceiver 303 is an antenna that connects
the device 200 to a wireless network (not shown) to trans-
mit and receive data using wireless connections. The
NFC transceiver 305 of the device 200 is an antenna that
transmits and receives data using NFC connections. In
some examples, the antenna forms or includes an induc-
tor such that when two NFC transceivers are placed with-
in range of one another, they form a transformer that
generates an electromagnetic force inversely proportion-
al to the distance between the transceivers. The control-
ler 307 manages transmission and receipt of data in the
communications system 201 and also stores data re-
ceived from the wireless transceiver and/or the NFC
transceiver 305 on the memory storage elements 309.
The controller 307 further retrieves data from the memory
storage element 309 to transmit using the wireless trans-
ceiver 303 and/or the NFC transceiver 305. The controller
307 executes subroutines (which will be described in
more detail below) stored on the memory storage ele-
ment 309. The user interface 308 displays communica-
tions-related information and/or allows the operator to
input data. For example, the user interface 308 can show
the devices with which the device 200 has wireless as-
sociations and/or devices that have granted input per-
missions to the device 200. The operator can further use
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the user interface 308 to accept connection requests or
to set default settings for the subroutines 330, which will
be described below. In this example, the device 200 in-
cludes a sensor system 315. The sensor system 315 on
the device 200 includes, for example, accelerometers for
collecting information related to a motion of the device.
[0048] FIG. 2B schematically shows examples of data
stored on an example memory storage element 309 of
the device 200. The memory storage element 309 can
store connection information 321 that classifies the de-
vice 200 and uniquely identifies the device 200. The con-
nection information 321 includes an identifier 317 and a
label 319. The identifier 317 represents the unique iden-
tity of the device on the wireless network, such as, for
example, a WiFi network. The label 319 determines the
type or class of the device. The label can be HOST, PE-
RIPHERAL, or CONNECTOR. As will be described be-
low, the identifier 317 can be used to determine the de-
vices connected using the wireless protocol, and the la-
bels can be used to determine characteristics of the con-
nection.
[0049] The memory storage element 309 further con-
tains subroutines 330 that can be executed by the con-
troller 307 to establish a wireless association (e.g., the
wireless association 310 of FIG. 3A-B, which will be de-
scribed below). These subroutines 330 include a Tap-to-
Associate Subroutine 311, Discover Subroutine 312, a
Pairing Subroutine 313, and an Association Subroutine
314.
[0050] The Tap-to-Associate Subroutine 311 allows a
user to pair and associate devices by tapping the device
200 against a second device that is also executing a Tap-
to-Associate Subroutine 311. The default settings of the
device 200 are set such that the Tap-to-Associate Sub-
routine 311 is automatically executing by default. In this
example, when the controller 307 is executing the Tap-
to-Associate Subroutine 311, the controller 307 can re-
ceive information related to a motion of the device from
the sensor system 315. The Tap-to-Associate Subrou-
tine 311 can cause the controller 307 to continuously
receive the motion information until the motion exceeds
a threshold value. When the motion exceeds the thresh-
old value, the Tap-to-Associate Subroutine 311 can se-
quentially execute the Discover Subroutine 312 and the
Pairing Subroutine 313.
[0051] The Discover Subroutine 312 enables functions
of the NFC transceiver 305 so that the device 200 can
communicate with other devices having enabled NFC
transceivers. In particular, the controller 307 executes
the Discover Subroutine 312 to place the NFC transceiv-
er 305 in a virtually discoverable state such that other
nearby NFC transceivers can detect (or discover) the
NFC transceiver 305 of the device 200. (A device with
an NFC transceiver in a discoverable state is hereby also
called a "discoverable device.") The NFC transceiver 305
of the discoverable device 200 can listen for other dis-
coverable devices by creating, for example, an NFC serv-
er socket. The Discover Routine 312 is initialized after

the Tap-to-Associate Subroutine 311 is triggered, as de-
scribed above.
[0052] The Pairing Subroutine 313 can connect two
devices using the NFC transceivers so that the devices
can share connection information with one another. In
particular, after the Discover Subroutine 312 and the NFC
transceiver 305 has discovered a second device, the con-
troller can execute the Pairing Subroutine 313 to use the
NFC transceiver 305 to pair with the second device. The
second device selected by the Pairing Subroutine 313
is, for example, a discoverable device in closest proximity
to the device 200. Upon initiating a pairing with the sec-
ond device, the NFC server socket can return an NFC
socket for the second device, thus forming an NFC con-
nection to pair the device 200 with the second device.
Using the NFC connection, the device 200 retrieves and
stores the identifier and the label of the second device.
The Pairing Subroutine also causes the device 200 to
send its own identifier 317 and label 319 to the second
device using the NFC connection.
[0053] The Association Subroutine 314 forms the wire-
less association and determines the characteristics of
the wireless association. After completing the Pairing
Subroutine 313, the device 200 initiates the Association
Subroutine 314. The Association Subroutine uses the
identifiers 317 and labels 319 for the two devices to form
the wireless association between the two devices. The
identifiers determine the two nodes that the wireless as-
sociation connects, and the labels determine the type of
wireless association between the nodes. The identifier
retrieved from the Pairing Subroutine 313 is used to de-
termine one of two nodes.
[0054] The identifier that the Association Subroutine
314 uses to determine the second node depends on the
label 319 of the device 200. If the device 200 has a HOST
or PERIPHERAL label, the Association Subroutine 314
uses the device’s own identifier 317 to define the second
node. The type of wireless association formed then de-
pends on the label of the second device and the label of
the device 200. An example of such an implementation
will be described below with respect to FIG. 3A.
[0055] If the device 200 has a CONNECTOR label, the
device 200 does not use its own identifier 317 as the
second node. Instead, the operator pairs the device 200
(e.g., via the Tap-to-Associate Subroutine 311) with a
third device to retrieve an identifier for the second node.
The label of the second device and the label of the third
device determine the type of wireless association formed
between the two devices. An example of such an imple-
mentation will be described below with respect to FIG. 3B.
[0056] As a result of the two conditions described
above for the inputs of the Association Subroutine, the
Association Subroutine 314 forms wireless associations
between devices with PERIPHERAL or HOST labels. In
addition, one of the devices can be the device 200. When
one device is a PERIPHERAL device and the other de-
vice is a HOST device, the two devices form an associ-
ation such that, for example, the HOST device grants
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permission to the PERIPHERAL device to serve as an
input device for the HOST device. The PERIPHERAL
device thus can control functions of the HOST device
and/or can deliver data to the HOST device. When two
PERIPHERAL devices or two HOST devices are con-
nected using the Association Subroutine 314, the Asso-
ciation Subroutine 314 may prompt the operator to indi-
cate which device serves as an input device and which
device serves as an input receiving device.

Methods of Use

[0057] FIGS. 3A-B depict an example of a wireless as-
sociation 310 established between a host device 201 and
a peripheral device 202. In this example, the host device
201 is a hemodialysis machine, and the peripheral device
202 is a keyboard. Referring to FIG. 3A, the host device
201 and the peripheral device 202 are paired directly to
form the wireless association 310. Referring to FIG. 3B,
the connection device 203 helps to establish the wireless
association 310 between the host device 201 and the
peripheral device 202. The wireless association 310 can
allow the peripheral device 202 to controls treatment pa-
rameters through data inputted through the peripheral
device 202. The operator can modify treatment param-
eters set on the host device 201 by entering treatment
instructions into the peripheral device 202 which are sent
to the host device 201 through the wireless association
310.
[0058] The wireless association can be established us-
ing the following methods: (i) the host device 201 and
the peripheral device 202 directly pair with one another
to form the wireless association (as shown in FIG. 3A),
or (ii) a connection device 203 communicates with each
of the host device 201 and the peripheral device 202 and
then causes the wireless association 310 to be estab-
lished between the host device 201 and the peripheral
device 202 (as shown in FIG. 3B). Both of these methods
will be described in detail below. The devices 201, 202,
203 include the communications systems as described
with respect to FIGS. 2A-B. Referring to FIG. 3A, the host
device 201 having a HOST label 319a and a unique iden-
tifier 317a and the peripheral device 202 having a PE-
RIPHERAL label 319b and a unique identifier 317b are
paired directly to form the wireless association 310. In
FIG. 3B, the connection device 203 having CONNEC-
TOR label 319c and a unique identifier 317c helps to
establish the wireless association 310 between the host
device 201 and the peripheral device 202. The connec-
tion device 203 can be a wand that includes the aspects
as described above for the connection device.
[0059] FIG. 3A shows an example of associating the
host device 201 with the peripheral device 202 to form
the wireless association 310. The operator directly pairs
the host device 201 with the peripheral device 202 using
an NFC connection 304.
[0060] The operator brings the peripheral device 202
within a close proximity of the host device 201 (e.g., within

the NFC range of the NFC transceiver of the host device
201). In some implementations, the peripheral device
202 can be tapped against the host device 201. The tap-
ping gesture can generate a particular motion signature
of the peripheral device 202 that triggers the Tap-to-As-
sociate Subroutine 311 of the peripheral device 202. The
tapping gesture can also generate a particular motion
signature of the host device 201 that can trigger the Tap-
to-Associate Subroutine 311 of the host device 201. As
a result, the host device 201 and peripheral device 202
can initiate their respective Discover Subroutines 312
and can be placed in discoverable states.
[0061] The Pairing Subroutine 313 can then be initiat-
ed, causing the peripheral device 202 to pair with a device
with a discoverable NFC transceiver. In some implemen-
tations, such as when there are multiple devices in dis-
coverable states, the peripheral device 202 may pair with
the device that is in closest proximity to the peripheral
device 202. The devices 201, 202 are typically physically
close to one another when the operator taps the periph-
eral device 202 against the host device 201. As a result,
the peripheral device 202 can pair with the host device
201.
[0062] Once the NFC connection 304 is established,
the peripheral device 202 can then retrieve the HOST
label 319a and the identifier 317a of the host device 201
through the NFC connection 304. The peripheral device
202 can also send the PERIPHERAL label 319b and the
identifier 317b of the peripheral device 202 to the host
device 201 using the NFC connection 304.
[0063] After the Pairing Subroutine is complete, the pe-
ripheral device 202 can then initiate the Association Sub-
routine 314 to determine the type of wireless association
formed and the nodes connected by the wireless asso-
ciation. In some implementations, the Association Sub-
routine 314 identifies the identifier 317a stored on the
peripheral device 202 as the first of two nodes of the
wireless association. The Association Subroutine 314
can further identify the identifier 317b - the identifier of
the peripheral device 202 - as the second node of the
wireless association. The identifier 317b is associated
with the PERIPHERAL label 319b, and the identifier 317a
is associated with the HOST label 319a. As a result, the
Association Subroutine 314 can set the peripheral device
202 to be an input device for the host device 201. In other
words, the Association Subroutine 314 can instruct the
host device 201 to grant input permissions to the periph-
eral device 202, thus forming the wireless association
310.
[0064] FIG. 3B shows an example of associating the
host device 201 with the peripheral device 202 to form
the wireless association 310 using the connection device
203. The connection device 203 can be used to establish
a wireless association between two devices. Generally,
the connection device 203 can establish a wireless as-
sociation between a device with a HOST label (e.g., the
host device 201) and a device with a PERIPHERAL label
(e.g., the peripheral device 202). The connection device
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203 includes a control screen 207 (e.g., the user interface
of FIG. 2A) that the operator uses to manage the con-
nections of the connection device 203 (e.g., NFC, USB,
or WiFi connections) and subsequent wireless associa-
tions established by the connection device 203 (e.g., the
wireless association 310).
[0065] By way of general overview, in the example de-
scribed below with respect to FIG. 3B, the operator first
pairs the host device 201 with the connection device 203
to form the NFC connection 304a. The operator then pairs
the peripheral device 202 with the connector device 203
to form the NFC connection 304b. Labels 317a, 317b
and identifiers 319a, 317b, which are transferred and
stored through the two pairings, allow the connection de-
vice 203 to cause the wireless association 310 to be
formed between the host device 201 and the peripheral
device 202. Details of each of these steps will be de-
scribed in detail below. The wireless association 310 can
be formed by, for example, a central server of the wireless
network or by the connection device 203.
[0066] The operator can form the NFC connection
304a by bringing the connection device 203 within a close
proximity of the host device 201 (e.g., within the NFC
range of the NFC transceiver of the host device 201) and
tapping the connection device 203 against the host de-
vice 201. The tapping motion can trigger the Tap-to-As-
sociate Subroutines of the connection device 203 and
the host device 201 and can place them in discoverable
states. The Tap-to-Associate Subroutine can further
cause the connection device 203 to initialize the Pairing
Subroutine, which can instruct the connection device 203
to pair with the physically closest device with a discov-
erable NFC transceiver. As the operator tapped the con-
nection device 203 against the host device 201 to run
the Tap-to-Associate Subroutine, the devices 201, 203
are physically closest to one another as well. As a result,
the connection device 203 can pair with the host device
201. As a result, the NFC connection 304a pairs the con-
nection device 203 and the host device 201. The con-
nection device 203 then can retrieve the HOST label 319a
and the identifier 317a of the host device 201 using the
NFC connection 304a. The connection device 203 also
can send the CONNECTOR label 319c and the identifier
317c to the host device 201 using the NFC connection
304a.
[0067] After the Pairing Subroutine is complete, the
connection device 203 can initiate the Association Sub-
routine 314. As the label 319c of the connection device
303 is CONNECTOR, the Association Subroutine 314
can instruct the operator to pair the connection device to
another device to complete the wireless association.
[0068] The operator can form the NFC connection
304a by bringing the connection device 203 within a close
proximity of the peripheral device 202 (e.g., within the
NFC range of the NFC transceiver of the peripheral de-
vice 202) and tapping the connection device 203 against
the peripheral device 202. The tapping motion can trigger
the Tap-to-Associate Subroutines of the connection de-

vice 203 and the peripheral device 202 and places them
in discoverable states. The Tap-to-Associate Subroutine
further can cause the connection device 203 to initialize
the Pairing Subroutine, which can instruct the connection
device 203 to pair with the physically closest device with
a discoverable NFC transceiver. As the operator tapped
the connection device 203 against the peripheral device
202 to run the Tap-to-Associate Subroutine, the devices
202, 203 are physically closest to one another as well.
As a result, the connection device 203 pairs with the host
device 201. As a result, the NFC connection 304b pairs
the connection device 203 and the peripheral device 202.
The connection device 203 then can retrieve the PE-
RIPHERAL label 319b and the identifier 317b of the pe-
ripheral device 202 using the NFC connection 304b. The
connection device 203 also can send the CONNECTOR
label 319c and the identifier 317c to the peripheral device
202 using the NFC connection 304b.
[0069] After the second iteration of the Pairing Subrou-
tine is complete, the connection device 203 can initiate
the Association Subroutine 314 to determine the nodes
connected by the wireless association and the type of
wireless association formed. As the label 319c of the con-
nection device 203 is CONNECTOR, the Association
Subroutine 314 can identify the identifiers 317a, 317b
stored on the connection device 203 as the nodes of the
wireless association 310. The identifier 317b is associ-
ated with the PERIPHERAL label 319b, and the identifier
317a is associated with the HOST label 319a. As a result,
the Association Subroutine 314 can set the peripheral
device 202 to be an input device for the host device 201.
In other words, the Association Subroutine 314 can form
the wireless association 310 such that the host device
201 grants input permissions to the peripheral device
202.
[0070] Still referring to FIG. 3B, while the connection
device 203 has been described above to implement the
Association Subroutine 314 to form the wireless associ-
ation 310 between the host device 201 and the peripheral
device 202, in some implementations , the host device
201 can implement the Association Subroutine 314. For
example, using NFC connections, the connection device
203 can retrieve the connection information of the pe-
ripheral device 202 using the Pairing Subroutine. Without
proceeding to the Association Subroutine 314, the con-
nection device 203 uses the Pairing Subroutine again.
During the second iteration of the Pairing Subroutine, the
connection device 203 delivers the connection informa-
tion of the peripheral device 202 to the host device 201
so that the host device 201 can initiate the Association
Subroutine 314 to form the wireless association between
the host device 201 and the peripheral device 202. As a
result, the connection device 203 does not perform the
subroutine to establish the wireless association but rather
delivers information such that the host device 201 can
establish the wireless association. In other implementa-
tions, a server of the wireless network can implement the
Association Subroutine.
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[0071] FIGS. 4A-C depict an example network of he-
modialysis machines and accessory devices situated,
e.g., in a clinic. The network contains several connected
machines and accessories at various physical locations
throughout the clinic. FIG. 4A schematically depicts the
wireless network 360 connecting the hemodialysis ma-
chines and accessory devices. FIG. 4B schematically de-
picts the wireless associations and NFC connections be-
tween the devices. FIG. 4C schematically represents the
physical locations of the devices throughout the clinic.
[0072] Referring to FIG. 4A, various devices including
hemodialysis machines 102a-c, a smartphone 352, the
connection device 203, keyboards 101a-d, and blood
pressure cuffs 350a-b are connected to the wireless net-
work 360. Each connected device has an identifier (e.g.,
a unique Internet Protocol address) that distinguishes
the device on the wireless network 360 from other devic-
es. Each connected device further has a label (e.g.,
HOST, PERIPHERAL, CONNECTOR) that reflects its
use in the clinic. The hemodialysis machines 102a-c have
HOST labels, the connection device 203 have CONNEC-
TOR label, and the keyboards 101a-d and the blood pres-
sure cuffs 350a-b have PERIPHERAL labels. The smart-
phone 352 may be labeled as either PERIPHERAL or
CONNECTOR. For example, in some cases, the smart-
phone 352 can be used as an input device similar to the
keyboards 101a-d and thus has a PERIPHERAL label.
In other cases, the smartphone 352 can be used as a
connection device similar to the connection device 203
and thus has a CONNECTOR label. In the example rep-
resented in FIGS. 4A-C, the smartphone 352 has a PE-
RIPHERAL label. The devices have basic wireless con-
nections with one another. The devices can thus deter-
mine the identifiers and the labels of each other device
connected to the wireless network 360.
[0073] FIG. 4B shows a node diagram of the connec-
tions between the devices of FIG. 4A. FIG. 4B shows
wireless associations 365a-i in the network, which are
represented by dashed lines, and NFC connections
370a-b, which are represented by solid lines. The wire-
less associations 365a-i represent associations over the
wireless network 360 of FIG. 4A. These associations or
connections have been formed using the NFC-facilitated
Tap-to-Associate methods described above with respect
to FIGS. 2-3.
[0074] The hemodialysis machine 102a has formed re-
spective wireless associations 365a-c with the smart-
phone 352, the blood pressure cuff 350a, and the key-
board 101a. As the hemodialysis machine 102a has a
HOST label, the smartphone 352, the cuff 350a, and the
keyboard 101a serve as input devices for the hemodial-
ysis machine 102a. The blood pressure cuff 350a, which
an operator can use to detect the blood pressure of a
patient, delivers blood pressure measurements to the he-
modialysis machine 102a. The hemodialysis machine
102a can display the blood pressure measurements to
the operator (e.g., on the touch screen 118) or can acti-
vate an alarm if the blood pressure measurements de-

creases or increases beyond a threshold blood pressure.
As described above, the operator can change treatment
parameters of the hemodialysis machine 102a using
touch screen 118 and the control panel 120. The operator
can also use the keyboard 101a to control the treatment
parameters of the hemodialysis machine 102a. For ex-
ample, the operator types numbers into the keyboard
101a, and the touch screen of the hemodialysis 102a will
display the input from the keyboard 101a. The operator
can change parameters such as flow rate or issue stop
and start commands using the keyboard 101a. The he-
modialysis machine 102 has also granted input permis-
sions to the smartphone 352 such that the operator can
use the smartphone 352 to issue commands to the he-
modialysis machine 102a.
[0075] The blood pressure cuff 350a is further connect-
ed to the keyboard 101b using the wireless association
365d. As the blood pressure cuff 350a and the keyboard
101b are both PERIPHERAL devices, the operator se-
lects which device serves as the input device for the other
device (e.g., using a connection device as described
above). In this example, the operator has chosen the
keyboard 101b to serve as an input device for the blood
pressure cuff 350a. As a result, the keyboard 101b con-
trols operations of the blood pressure cuff 350a. The op-
erator can use the keyboard 101b to start or stop the
blood pressure cuff 350a or instruct the blood pressure
cuff to perform other functions (e.g., send data to another
device, sense pressure periodically every 10 minutes,
etc.).
[0076] The smartphone 352 has the wireless associa-
tion 365e with the hemodialysis machine 102b in addition
to the wireless association 365a with the hemodialysis
machine 102a. As a result, the smartphone 352 can serve
as an input device for both machines 102a-b. The oper-
ator can use the smartphone 352 to control both ma-
chines 102a-b simultaneously. For example, in a case
where both machine 102a-b need to be stopped simul-
taneously (due to, e.g., an earthquake or an attack or
another emergency situation), the operator can stop both
machines using the smartphone 352 associated with
both machines 102a-b. The smartphone 352 can also be
used to control each machine 102a-b individually. The
operator can toggle between using the user interface
(e.g., a touch screen of the smartphone) to control the
hemodialysis machine 102a and using the user interface,
which can include the touch screen 118 and the control
panel 120 of the hemodialysis machine 102a, to control
the hemodialysis machine 102b. A user application can
be loaded onto the smartphone 352 to facilitate the func-
tions described above.
[0077] The hemodialysis machine 102b also has the
wireless association 365f with the blood pressure cuff
350b (with a similar function as the wireless association
365b between the blood pressure cuff 350a and the he-
modialysis machine 102a) and the wireless association
365g with the keyboard 101c. The keyboard 101c has
two wireless associations: the wireless association 365g
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and the wireless association 365h. The keyboard 101c
serves as an input device for both the hemodialysis ma-
chine 102b and the blood pressure cuff 350b. The oper-
ator can, in some examples, switch between delivering
commands to the hemodialysis machine 102b and the
blood pressure cuff 350b by pressing a switch key on the
keyboard 101b.
[0078] The wireless association 365i connects the he-
modialysis machine 102c to the keyboard 101d, which
serves as an input device for the hemodialysis machine
102c. The hemodialysis machine 102c has further
formed the NFC connection 370b with the connection
device 203. The connection device 203 can be used to
form two NFC connections: the NFC connection 370a
with the smartphone 352 and the NFC connection 370b
with the hemodialysis machine 102c. As a result, the con-
nection device 203 has the identifiers and labels for the
smartphone 352 and the hemodialysis machine 102. The
connection device 203 can be prepared to form a wireless
association between the smartphone 352 and the hemo-
dialysis machine 102c so that the smartphone 352 can
have a wireless association with all of the hemodialysis
machines 102a-c located in the example clinic.
[0079] FIG. 4C schematically represents the physical
locations of the devices in the clinic described in FIGS.
4A-B. A wireless router 382 creates the wireless network
360 of FIG. 4A, which has a wireless coverage region
381. The wireless coverage region 381 is represented
by a circle centered at the position of the wireless router
382 with a radius of a wireless range 385. Devices within
the wireless coverage region 381 can form basic wireless
connections with other devices within the wireless range
381.
[0080] Each device has an NFC transceiver and there-
fore forms an NFC coverage region. In FIG. 4C, the NFC
coverage region 390 around the hemodialysis machine
102a is shown, though it should be understood that the
remaining devices also form NFC coverage regions. The
NFC coverage region 390 is defined by a circle centered
at the position of the hemodialysis machine 102a with a
radius of an NFC range 395. Devices within the NFC
coverage region 390 generally can detect a strong
enough signal from the NFC transmitter of the hemodi-
alysis machine 102a to form an NFC connection with the
hemodialysis machine 102a. As shown in FIG. 4C, the
keyboard 101a is outside of the NFC coverage region
390. Referring briefly back to FIG. 4B, the keyboard 101a
has formed the wireless association 365c with the hemo-
dialysis machine 102a, so, even though the keyboard
101a is outside of the NFC coverage region 390, the key-
board 101a can still be used to control the hemodialysis
machine 102a. Once the wireless association 365c is
formed, the operator can move the keyboard 101a out-
side of the NFC coverage region 390 of the hemodialysis
machine 102a and the wireless association 365c will re-
main intact as both the hemodialysis machine 102a and
the keyboard 101a are still both within the wireless cov-
erage region 381.

[0081] The blood pressure cuff 350a and the keyboard
101b are both within the NFC coverage region 390 and
therefore both can form an NFC connection with the blood
hemodialysis machine 102a. The blood pressure cuff
350a is located a distance D1 from the hemodialysis ma-
chine 102a, and the keyboard 101b is located a distance
D2 from the keyboard 101b. The NFC signal strength
decreases proportional to the inverse square of the dis-
tance from the source. As the distance D2 is greater than
the distance D1, the NFC signal from the blood pressure
cuff 350a is stronger than the NFC signal from the key-
board 101b. The hemodialysis machine 102a can thus
determine that the blood pressure cuff 350a is closer than
the keyboard 101b. As a result, if the operator triggers
the Tap-to-Associate Subroutines of the blood pressure
cuff 350a and the hemodialysis machine 102a, the blood
pressure cuff 350a can form a wireless association (e.g.,
the wireless association 365b of FIG. 4B) with the hemo-
dialysis machine 102a.
[0082] Generally, an operator establishes the connec-
tion between the first and the second medical devices
such that the operator can use the second medical device
to, for example, control operations or provide data to the
first medical device. The first medical device can be, for
example, a hemodialysis machine. The second medical
device can be, for example, a wireless keyboard. The
first medical device, the second medical device, and the
connection device are equipped with first transceivers to
connect to a first network that connects medical devices
to one another using a first communication protocol (e.g.,
NFC). The first medical device, the second medical de-
vice, and the connection device are further equipped with
second transceivers that connect to a second network
that connects medical devices to one another using a
second communication protocol (e.g., WPA, WPA2,
WEP, etc.).
[0083] FIG. 5 is a flowchart 500 of establishing a wire-
less connection between a first medical device and a
second medical. At step S510, via a short-range wireless
technology protocol, connection information related to
the second medical device is received. The connection
information can be received by the first medical device.
In some examples, the short-range wireless technology
protocol is an NFC protocol. In some examples, the first
medical device is a hemodialysis machine, and the sec-
ond medical device is a wireless keyboard configured to
interact with the hemodialysis machine. In some exam-
ples, the first medical device first receives, via the short-
range wireless technology protocol, a request to estab-
lish a wireless connection using a communication proto-
col other than the short-range wireless technology pro-
tocol. The wireless connection can be between the first
medical device and the second medical device. The con-
nection information can specify information used by the
communication protocol other than the short-range wire-
less technology protocol. Prior to receiving the request,
the first medical device can be placed in a discoverable
state such that the second medical device detects the
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first medical device using the short-range wireless tech-
nology protocol. The second medical device can also be
placed in a discoverable state such that the first medical
device detects the second medical device using the
short-range wireless technology protocol. The first and
second medical devices can contain the subroutines as
described above with respect to FIG. 2B. As a result, the
first and second medical devices can be placed in dis-
coverable states by triggering the Tap-to-Associate Sub-
routines. Upon triggering the Tap-to-Associate Subrou-
tines, the second medical device can also send the re-
quest to establish the wireless connection to the first med-
ical device. One or both medical devices can be mobile
such that the operator can move one or both medical
devices within communication range using the first com-
munication protocol. The operator can instruct the first
medical device to accept the request, and then the first
medical device receives the connection information re-
lated to the second medical device using the short-range
wireless technology protocol. The first medical device
can also send, via the short-range wireless technology
protocol, connection information related to the first med-
ical device to the second medical device. The connection
information for each device can include an identifier and
a label of the device. The transfer of connection informa-
tion between the first and second medical devices can
occur as part of the Pairing Subroutine described with
respect to FIG. 2B.
[0084] At step S520, the wireless connection is estab-
lished between the first medical device and the second
medical device. In some examples, the first medical de-
vices establishes the wireless connection. Referring
back to the Association Subroutine described with re-
spect to FIG. 2B, the first medical device can use the
unique identifier of the first medical device and the unique
identifier of the second medical device as the nodes of
the wireless network. The labels of the first and second
medical devices can determine the type of wireless con-
nection established between the first and second medical
devices. From the above steps, it should be understood
the connection information associated with the commu-
nication protocol can be transmitted via the short-range
wireless technology protocol. The connection informa-
tion can then be used to establish the permanent wireless
connection using the communication protocol.
[0085] FIGS. 6A-6B are flowcharts 600A-B of estab-
lishing a connection, such as the wireless associations
described above, between a first medical device and a
second medical using a connection device. In the flow-
chart 600A of FIG. 6A, a connection device establishes
the wireless connection between the first and second
medical device.
[0086] At step S610A, the connection device receives,
via a first communication protocol, connection informa-
tion related to a first medical device. In some examples,
the first communication protocol is an NFC protocol. In
some examples, the first medical device is a hemodial-
ysis machine, the second medical device is a wireless

keyboard configured to interact with the hemodialysis
machine, and the connection device is a smartphone or
a wand.
[0087] At step S620A, the connection device receives,
via the first communication protocol, connection informa-
tion related to a second medical device. The operator
can trigger the Tap-to-Associate Subroutine on the con-
nection device with each of the first and second medical
devices. As a result, the connection device can execute
the Pairing Subroutine and can receive connection infor-
mation from both the first medical device and the second
medical device.
[0088] At step S630A, the connection device establish-
es a connection on a second communication protocol
between the first medical device and the second medical
device. The connection device implements the Associa-
tion Subroutine, which uses the connection information
received in steps S610A and S620A to establish the con-
nection between the first and second medical devices
and determine the type of connection formed between
the first and second medical devices. In some examples,
the second communication protocol is a wireless protocol
such as WEP, WPA, or WPA2.
[0089] The flowchart 600B of FIG. 6B depicts an alter-
native implementation of establishing a wireless connec-
tion between the first and second medical device using
the connection device. A connection device provides
connection information of the first medical device to es-
tablish a wireless connection between, for example, the
first medical device and the second medical device.
[0090] At step S610B, the connection device receives,
via a communication protocol, connection information re-
lated to the first medical device. The connection device
can execute a first iteration of the Pairing Subroutine and
receives connection information from the medical device.
[0091] At step S620B, the connection device provides,
via the communication protocol, the connection informa-
tion. The connection device can provide the connection
information to the second medical device to establish the
wireless connection. The connection device can also pro-
vide the connection information to a server of a wireless
network through which the wireless connection is formed.
The connection device can execute a second iteration of
the Pairing Subroutine and sends the previously received
connection information to the second medical device.
The second medical device can then implement the As-
sociation Subroutine to establish the wireless connection
between the first medical device and the second medical
device.
[0092] FIG. 7 is a flowchart 700 of establishing a wire-
less connection between a dialysis machine and a dial-
ysis machine accessory.
[0093] At step S710, a wireless identifier associated
with the dialysis machine accessory is received. In some
examples, the dialysis machine receives the wireless
identifier. The wireless identifier can be communicated
by a connection device according to a first wireless com-
munication protocol. The wireless identifier can be asso-
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ciated with a second wireless communication protocol
other than the first wireless communication protocol. In
some examples, the first wireless communication proto-
col is an NFC protocol and the second wireless commu-
nication protocol is WPA, WPA2, or WEP.
[0094] At step S720, a wireless connection is estab-
lished using the wireless identifier associated with the
dialysis machine accessory. In some examples, the di-
alysis machine establishes the wireless connection. In
other examples, the dialysis machine accessory estab-
lishes the wireless connection. The wireless connection
can be established using the second wireless communi-
cation protocol.
[0095] At step S730, the dialysis machine accessory
can be communicated with. In some examples, the dial-
ysis machine communicates with the dialysis machine
accessory; in some examples, the dialysis machine ac-
cessory communicates with the dialysis machine; and in
other examples, two-way communication occurs be-
tween the dialysis machine and the dialysis machine ac-
cessory. Medical data can be communicated between
the dialysis machine and the dialysis machine accessory
using, for example, the wireless connection.
[0096] While certain implementations have been de-
scribed, other implementations are possible.
[0097] In the block diagram of FIG. 2A depicting an
example communications system 201 of a device 200,
the communications system 201 is described to include
a wireless transceiver 303, an NFC transceiver 305, a
user interface 308, a memory storage element 309, and
a sensor system 315. In alternative implementations, the
device does not include one or more of a wireless trans-
ceiver, an NFC transceiver, a user interface, a memory
storage element, and a sensor system. For example, in
some implementations, the device does not have a user
interface but can still be used with the subroutines and
methods described in this application. In other examples,
the device does not have both a wireless transceiver and
an NFC transceiver. The device can include just a wire-
less transceiver and use the wireless transceiver to pair
with other devices and to form a wireless association with
other devices. The sensor system is an optional system
within the communications system.
[0098] While FIG. 2A depicts the device 200 to have
an identifier and a label, in some implementations, the
device can have only an identifier. In such implementa-
tions, when an association been formed between two
devices, an operator can indicate on a user interface of
either device which device serves as a host device and
which serves as a peripheral device.
[0099] While the communication systems 201 of the
device 200 of FIG. 2A has been described as a generic
communications system for devices herein (e.g., a he-
modialysis machine, a keyboard, a connection device, a
blood pressure cuff, etc.), in some implementations, the
communications system of a device only includes a sub-
set of the sub-systems and hardware described. Some
devices may only include a subset of the subroutines

described. For instance, in some implementations, only
devices with the HOST label have the Association Sub-
routine. As a result, connection information is delivered
only to the devices with HOST labels, and the host de-
vices accordingly form the wireless associations be-
tween devices. Connection devices and peripheral de-
vices assist in delivering information to the host devices.
[0100] While the label 319 of the device 200 has been
described to be one of HOST, PERIPHERAL, or CON-
NECTOR, in some implementations, additional labels
can be used to further classify a device. For example,
the PERIPHERAL label can include sub-labels, such as
INPUT, OUTPUT, or SENSOR, that represent the spe-
cific function of the PERIPHERAL device.
[0101] While the peripheral device 202 has been de-
scribed to serve as an input device for the host device
201, in other implementations, the peripheral device
serve other functions as well. For example, the peripheral
device can be an external speaker that amplifies alarms
and alerts triggered by the hemodialysis machine. The
peripheral device is an output device in such an example.
The peripheral device can also be a treatment accessory,
such as a drug vial or salt solution container. For exam-
ple, the salt solution container can be a flexible bag with
a sensor that monitors conductivity of the salt solution
within the container. The container can be paired with
the hemodialysis machine such that the container wire-
less transmits conductivity sensor data to the hemodial-
ysis machine. Peripheral devices can include remote
controllers, laptops, desktops, stethoscopes, thermom-
eters, and saline containers, among other dialysis treat-
ment-related peripheral devices.
[0102] Referring to the Tap-to-Associate Subroutine
described with respect to FIG. 2B, when the operator
taps a first device against a second device, the Tap-to-
Associate Subroutines of both devices can be triggered
causing a request to pair to be sent to both devices. In
some implementations, to initiate the pairing, the request
is accepted on both devices. In other implementations,
to initiate the pairing, the request is accepted on at least
one of the devices.
[0103] Referring to the Pairing Subroutine 313 of FIG.
2B, the operator has been described to manually accept
the request sent by the device 200 using the second de-
vice. In other implementations, the operator can modify
default Pairing Subroutine settings to a manual mode or
an automatic mode. In a manual mode, the operator man-
ually operates the second device to accept the request
to pair the devices together, as described above. In an
automatic mode, the second device can automatically
accept the request to form the NFC connection such that
the operator just operates the device 200 to form the NFC
connection. The request has also been described as a
request to establish an NFC connection between a first
device and a second device. The request can also rep-
resent a request to initiate the process of establishing
the wireless association. Thus, accepting the request
grants permission to both devices to form the NFC con-
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nection, to transmit wireless connection information to
one another, and to establish the wireless association.
[0104] While information transmitted and stored using
the Pairing Subroutine has been described to be the
same regardless of the device label, in some implemen-
tations, if one of the devices involved in the Pairing Sub-
routine has a CONNECTOR label, only the device with
the CONNECTOR label stores the connection or identity
information of the device to which it is paired. The device
that does not have the CONNECTOR label does not use
the connection information, so such implementations re-
duces the amount of unused data stored on the device.
[0105] While triggering the Tap-to-Associate Subrou-
tine has been described to initiate the Discover Subrou-
tine and the Pairing Subroutine, in some implementa-
tions, the Tap-to-Associate subroutine only initiates the
Pairing Subroutine. The operators may manually initiate
the Discover Subroutine prior to triggering the Tap-to-
Associate Subroutine. In some implementations, the
subroutines may not include a Tap-to-Associate Subrou-
tine. The operator can trigger the Discover and the Pair-
ing Subroutines manually using, for example, a user in-
terface on the device. Alternatively, the Discover Sub-
routine is, by default, automatically executing and can
cause the device to search for nearby devices with which
to pair. In such implementations, the device can be con-
stantly scanning for nearby devices with enabled NFC
transceivers.
[0106] Referring to the Pairing Subroutine, while the
operator has been described to accept the request to pair
on one device, in some implementations, the request to
pair is accepted on both devices in order to initiate the
pairing subroutine.
[0107] Referring back to FIGS. 3A-B, in some imple-
mentations, pairings may not automatically occur be-
tween devices as part of the Pairing Subroutine. Rather,
a request to pair is first sent prior to establishing the pair-
ing. For example, referring to FIG. 3A, the Pairing Sub-
routine can cause the peripheral device 202 to send a
request to pair with the host device 201. The operator
may need to instruct the host device 201 to accept a
pairing request from the peripheral device 202, prompting
the NFC connection 304 to be established between the
peripheral device 202 and the host device 201. The op-
erator can instruct the host device 201 to accept the re-
quest using, for example, a user interface on the host
device 201 or the peripheral device 202.
[0108] Referring to the example of FIG. 3B, while the
connection device 203 has been described to determine
the type of wireless association 310 to form between the
keyboard 101 and the hemodialysis machine 102 based
on the labels 319a, 319c, in some implementations, the
connection device receives permission from the key-
board and the hemodialysis machine to deliver identifiers
and labels to each device. The keyboard and/or the he-
modialysis machine then requests the devices linked to
the identifiers and determines the type of wireless asso-
ciation based on the labels. For example, in some cases,

the connection device may not have a wireless transceiv-
er. As a result, to initiate a wireless association between
a first device and a second device, the connection device
receives an identifier from a first device and then delivers
the identifier to a second device. The second device then
requests to form a wireless association with the device
associated with the identifier (i.e. the first device).
[0109] Referring to FIG. 3B, in some implementations,
the connection device can further include a Universal Se-
rial Bus (USB) connector so that the connection device
203 can connect with a device through a USB port.
[0110] While the Tap-to-Associate Subroutine has
been described to use the acceleration sensed by the
sensor system to determine whether a tap motion has
occurred, in some implementations, other sensors of the
sensor system can be used that allows an operator to
physically trigger the subroutines. For example, the sen-
sors can be replaced by pushbuttons that the operator
actuates when the operator associates two devices. The
sensor can also be replaced by pressure sensors, strain
sensors, or other sensors that react to physical phenom-
ena that the operator can easily generate manually. In
some implementations, the sensor system includes a
high-frequency radiofrequency identification (RFID) tag
and a corresponding RFID detector. When two devices
with the RFID tag and detector come in close proximity
to another, the Tap-to-Associate Subroutine is triggered.
While the Tap-to-Associate Subroutine has been de-
scribed to be automatically executing, the operator can
set the default settings such that the operator manually
initializes the Tap-to-Associate Subroutine of a device.
As a result, the operator can, for example, move the de-
vice around the room without inadvertently triggering the
Tap-to-Associate Subroutine. In some examples, a first
device triggers the Tap-to-Associate Subroutine by mak-
ing physical contact with a second device.
[0111] While the NFC connection 304 are shown as
intact in FIG. 3A and the NFC connections 304a-b are
shown as intact in FIG. 3B, in some implementations, the
devices can sever the NFC connections after forming the
wireless association between the host device and the
peripheral device. In other implementations, the connec-
tion device maintains the NFC connection until a user
instructs the connection device to break the connection.
[0112] While the connection device 203 has been de-
scribed to establish a connection between two devices,
in some implementations, it should be understood that
the connection device can be used to establish connec-
tions with more than two devices. For example, the con-
nection device can connect with three devices and es-
tablish connections between all of the three devices. The
connection device 203 can be used to create wireless
associations between more than two devices. For exam-
ple, the operator can trigger the Tap-to-Associate Sub-
routine of the connection device 203 with three or more
other devices having HOST or PERIPHERAL labels. The
connection device 203 thus receives connection infor-
mation from the three or more devices. The operator can
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then instruct the connection device 203 to form wireless
associations between the three or more devices. Based
on the labels, the Association Subroutine can automati-
cally select the permission granted over the wireless as-
sociations. In other implementations, the operator can
use the user interface of the connection device 203 to
manually select the permissions granted by each wire-
less association.
[0113] Referring to FIG. 4A, while the identifiers have
been described as IP addresses, in some implementa-
tions, the identifiers can be device names, serial num-
bers, or other identifying information that can be deter-
mined through the wireless network. Referring to FIGS.
4A-C, while a HOST device such as the hemodialysis
machines 102a-c have been described to have wireless
associations with one, two, or three PERIPHERAL de-
vices, it should be understood that a HOST device can
accept wireless associations with more than three PE-
RIPHERAL devices. In addition, a PERIPHERAL device
can have wireless associations with two or more devices.
For example, a first PERIPHERAL device can serve as
input devices for two HOST devices. The first PERIPH-
ERAL device can serve as input devices for two additional
PERIPHERAL devices. A second PERIPHERAL device
can serve as an input device for the first PERIPHERAL
device.
[0114] Referring back to FIG. 4B, the blood pressure
cuff 350a has been described as connected to the key-
board 101b. In some implementations, PERIPHERAL
devices, such as the blood pressure cuff and the key-
board, can have a priority rank. In the cases where a
wireless association is formed between two PERIPHER-
AL devices, the device with the higher priority rank grants
permission to the other device so that the other device
can serve as an input. In cases where the two PERIPH-
ERAL devices have the same priority rank, the user can
indicate instructions to the devices over a user interface
on one of the devices or on the user interface of another
device, such as a smart phone.
[0115] A number of embodiments of the invention have
been described. Nevertheless, it will be understood that
various modifications may be made without departing
from the scope of the invention. Accordingly, other em-
bodiments are within the scope of the following claims.
[0116] While only one controller is described, multiple
controllers may alternatively be used.
[0117] Implementations of the subject matter and the
operations described in this specification can be imple-
mented in digital electronic circuitry, or in computer soft-
ware, firmware, or hardware, including the structures dis-
closed in this specification and their structural equiva-
lents, or in combinations of one or more of them. Imple-
mentations of the subject matter described in this spec-
ification can be implemented as one or more computer
programs, i.e., one or more modules of computer pro-
gram instructions, encoded on computer storage medi-
um for execution by, or to control the operation of, data
processing apparatus. Alternatively or in addition, the

program instructions can be encoded on an artificially
generated propagated signal, for example, a machine-
generated electrical, optical, or electromagnetic signal,
that is generated to encode information for transmission
to suitable receiver apparatus for execution by a data
processing apparatus. A computer storage medium can
be, or be included in, a computer-readable storage de-
vice, a computer-readable storage substrate, a random
or serial access memory array or device, or a combination
of one or more of them. Moreover, while a computer stor-
age medium is not a propagated signal, a computer stor-
age medium can be a source or destination of computer
program instructions encoded in an artificially generated
propagated signal. The computer storage medium can
also be, or be included in, one or more separate physical
components or media (for example, multiple CDs, disks,
or other storage devices).
[0118] The operations described in this specification
can be implemented as operations performed by a data
processing apparatus on data stored on one or more
computer-readable storage devices or received from oth-
er sources.
[0119] The term "data processing apparatus" encom-
passes all kinds of apparatus, devices, and machines for
processing data, including by way of example a program-
mable processor, a computer, a system on a chip, or
multiple ones, or combinations, of the foregoing. The ap-
paratus can include special purpose logic circuitry, for
example, an FPGA (field programmable gate array) or
an ASIC (application specific integrated circuit). The ap-
paratus can also include, in addition to hardware, code
that creates an execution environment for the computer
program in question, for example, code that constitutes
processor firmware, a protocol stack, a database man-
agement system, an operating system, a cross-platform
runtime environment, a virtual machine, or a combination
of one or more of them. The apparatus and execution
environment can realize various different computing
model infrastructures, such as web services, distributed
computing and grid computing infrastructures.
[0120] A computer program (also known as a program,
software, software application, script, or code) can be
written in any form of programming language, including
compiled or interpreted languages, declarative or proce-
dural languages, and it can be deployed in any form,
including as a standalone program or as a module, com-
ponent, subroutine, object, or other unit suitable for use
in a computing environment. A computer program may,
but need not, correspond to a file in a file system. A pro-
gram can be stored in a portion of a file that holds other
programs or data (for example, one or more scripts stored
in a markup language document), in a single file dedicat-
ed to the program in question, or in multiple coordinated
files (for example, files that store one or more modules,
sub programs, or portions of code). A computer program
can be deployed to be executed on one computer or on
multiple computers that are located at one site or distrib-
uted across multiple sites and interconnected by a com-
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munication network.
[0121] The processes and logic flows described in this
specification can be performed by one or more program-
mable processors executing one or more computer pro-
grams to perform actions by operating on input data and
generating output. The processes and logic flows can
also be performed by, and apparatus can also be imple-
mented as, special purpose logic circuitry, for example,
an FPGA (field programmable gate array) or an ASIC
(application specific integrated circuit).
[0122] Processors suitable for the execution of a com-
puter program include, by way of example, both general
and special purpose microprocessors, and any one or
more processors of any kind of digital computer. Gener-
ally, a processor will receive instructions and data from
a read only memory or a random access memory or both.
The essential elements of a computer are a processor
for performing actions in accordance with instructions
and one or more memory devices for storing instructions
and data. Generally, a computer will also include, or be
operatively coupled to receive data from or transfer data
to, or both, one or more mass storage devices for storing
data, for example, magnetic, magneto optical disks, or
optical disks. However, a computer need not have such
devices. Moreover, a computer can be embedded in an-
other device, for example, a mobile telephone, a personal
digital assistant (PDA), a mobile audio or video player, a
game console, a Global Positioning System (GPS) re-
ceiver, or a portable storage device (for example, a uni-
versal serial bus (USB) flash drive), to name just a few.
Devices suitable for storing computer program instruc-
tions and data include all forms of nonvolatile memory,
media and memory devices, including by way of example
semiconductor memory devices, for example, EPROM,
EEPROM, and flash memory devices; magnetic disks,
for example, internal hard disks or removable disks; mag-
neto optical disks; and CD ROM and DVD-ROM disks.
The processor and the memory can be supplemented
by, or incorporated in, special purpose logic circuitry.
[0123] To provide for interaction with a user, implemen-
tations of the subject matter described in this specifica-
tion can be implemented on a display device (e.g., the
display device of the dialysis machine 12), for example,
a CRT (cathode ray tube) or LCD (liquid crystal display)
monitor, for displaying information to the user and a key-
board or keypad and/or a pointing device, for example,
a mouse or a trackball, by which the user can provide
input to the computer. Other kinds of devices can be used
to provide for interaction with a user as well; for example,
feedback provided to the user can be any form of sensory
feedback, for example, visual feedback, auditory feed-
back, or tactile feedback; and input from the user can be
received in any form, including acoustic, speech, or tac-
tile input.
[0124] Other implementations are within the scope of
the following claims.

Claims

1. A method comprising:
establishing a wireless connection (310) between a
dialysis machine (102, 102a-c) and a dialysis ma-
chine accessory device (101, 101a-d, 350a-b),
wherein the dialysis machine (102, 102a-c) and the
dialysis machine accessory device (101, 101a-d,
350a-b) are connected to a network (360), wherein
the dialysis machine (102, 102a-c) and the dialysis
machine accessory device (101, 101a-d, 350a-b)
each have a wireless identifier (317, 317a-c) and a
label (319, 319a-c) reflecting the use of the dialysis
machine (102, 102a-c) and the dialysis machine ac-
cessory device (101, 101a-d, 350a-b), respectively,
comprising:

receiving, by the dialysis machine (102, 102a-
c), via a Near Field Communication protocol, the
wireless identifier (317, 317a-c) unique to the
dialysis machine accessory device (101, 101a-
d, 350a-b) and the label (319, 319a-c) of the
dialysis machine accessory device (101, 101a-
d, 350a-b), wherein the dialysis machine (102,
102a-c) receives the wireless identifier (317,
317a-c) and the label (319, 319a-c) of the dial-
ysis machine accessory device (101, 101a-d,
350a-b) as a result of detecting that the dialysis
machine (102, 102a-c) and the dialysis machine
accessory device (101, 101a-d, 350a-b) are in
proximity to each other; and
establishing, by the dialysis machine (102,
102a-c), a wireless connection with the dialysis
machine accessory device (101, 101a-d, 350a-
b) based on the wireless identifier (317, 317a-
c) of the dialysis machine accessory device
(101, 101a-d, 350a-b) using a communication
protocol other than the Near Field Communica-
tion protocol, wherein the dialysis machine ac-
cessory device (101, 101a-d, 350a-b) is granted
permission to control functions of the dialysis
machine (102, 102a-c) and deliver data to the
dialysis machine (102, 102a-c) using the wire-
less connection, wherein the dialysis machine
(102, 102a-c) uses the wireless identifiers (317,
317a-c) of the dialysis machine (102, 102a-c)
and the dialysis machine accessory device (101,
101a-d, 350a-b) as nodes of the wireless net-
work (360), and wherein the labels (319, 319a-
c) of the dialysis machine (102, 102a-c) and the
dialysis machine accessory device (101, 101a-
d, 350a-b) determine the type of the wireless
connection.

2. The method of claim 1, comprising:

receiving, by a connection device (203), from
the dialysis machine accessory device (101,
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101a-d, 350a-b), via the Near Field Communi-
cation protocol, the wireless identifier (317,
317a-c) of the dialysis machine accessory de-
vice (101, 101a-d, 350a-b); and
providing, by the connection device (203), to the
dialysis machine (102, 102a-c), via the Near
Field Communication protocol, the wireless
identifier (317, 317a-c) of the dialysis machine
accessory device (101, 101a-d, 350a-b).

3. The method of claim 2, wherein the connection de-
vice (203) is a wand or a smartphone (352).

4. The method of any of the preceding claims, compris-
ing:
receiving, by the dialysis machine accessory device
(101, 101a-d, 350a-b), via the Near Field Commu-
nication protocol, connection information related to
the dialysis machine (102, 102a-c).

5. The method of any of the preceding claims, compris-
ing:
sending, from the dialysis machine (102, 102a-c), a
request to establish the wireless connection (310)
with the dialysis machine accessory device (101,
101a-d, 350a-b).

6. The method of any of the preceding claims, wherein
the dialysis machine (102, 102a-c) and the dialysis
machine accessory device (101, 101a-d, 350a-b)
are positioned at a sufficient distance relative to each
other for the dialysis machine (102, 102a-c) and the
dialysis machine accessory device (101, 101a-d,
350a-b) to be close enough to communicate via the
Near Field Communication protocol.

7. The method of any of the preceding claims, wherein
the dialysis machine (102, 102a-c) receives the wire-
less identifier (317, 317a-c) from the dialysis ma-
chine accessory device (101, 101a-d, 350a-b) as a
result of the dialysis machine (102, 102a-c) and the
dialysis machine accessory device (101, 101a-d,
350a-b) making physical contact with each other.

8. The method of claim 7, wherein at least one of the
dialysis machine (102, 102a-c) and the dialysis ma-
chine accessory device (101, 101a-d, 350a-b) in-
cludes an accelerometer configured to detect the
physical contact.

9. The method of any of the preceding claims, wherein
the dialysis machine (102, 102a-c) and the dialysis
machine accessory device (101, 101a-d, 350a-b)
each includes a component configured to communi-
cate via Near Field Communication.

10. The method of claim 9, wherein the component in-
cludes an inductor.

11. The method of any of the preceding claims, wherein
the dialysis machine (102, 102a-c) is electrically iso-
lated from the dialysis machine accessory device
(101, 101a-d, 350a-b).

12. The method of any of the preceding claims, wherein
the dialysis machine accessory device (101, 101a-
d, 350a-b) comprises a blood pressure cuff (350a-b).

13. The method of any of the preceding claims, wherein
the wireless connection (310) comprises a Bluetooth
connection.

14. The method of claim 1, wherein the wireless connec-
tion is a connection between the dialysis machine
(102, 102a-c) and the dialysis machine accessory
device (101, 101a-d, 350a-b) referring to electronic
communication between the dialysis machine (102,
102a-c) and the dialysis machine accessory device
(101, 101a-d, 350a-b) such that data is communi-
cated between the dialysis machine (102, 102a-c)
and the dialysis machine accessory device (101,
101a-d, 350a-b).

15. The method of claim 1, comprising:
receiving, by a connection device (203), from the di-
alysis machine accessory device (101, 101a-d,
350a-b), via the Near Field Communication protocol,
the wireless identifier (317, 317a-c) and the label
(319, 319a-c) of the dialysis machine accessory de-
vice (101, 101a-d, 350a-b).

16. A system (100) comprising:

a dialysis machine (102, 102a-c) and a dialysis
machine accessory device (101, 101a-d, 350a-
b), wherein the dialysis machine (102, 102a-c)
and the dialysis machine accessory device (101,
101a-d, 350a-b) are connected to a network
(360), wherein the dialysis machine (102, 102a-
c) and the dialysis machine accessory device
(101, 101a-d, 350a-b) each have a wireless
identifier (317, 317a-c) and a label (319, 319a-
c) reflecting the use of the dialysis machine (102,
102a-c) and the dialysis machine accessory de-
vice (101, 101a-d, 350a-b), respectively,
wherein the dialysis machine (102, 102a-c)
comprises:
a Near Field Communication antenna config-
ured to receive the wireless identifier (317, 317a-
c) related to the dialysis machine accessory de-
vice (101, 101a-d, 350a-b) and the label (319,
319a-c) of the dialysis machine accessory de-
vice (101, 101a-d, 350a-b) via a Near Field Com-
munication protocol; and
an antenna configured to establish a wireless
connection (310) with the dialysis machine ac-
cessory device (101, 101a-d, 350a-b) via a com-
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munication protocol other than the Near Field
Communication protocol using the wireless
identifier (317, 317a-c) related to the dialysis
machine accessory device (101, 101a-d, 350a-
b), wherein the dialysis machine accessory de-
vice (101, 101a-d, 350a-b) is granted permis-
sion to control functions of the dialysis machine
(102, 102a-c) and deliver data to the dialysis ma-
chine (102, 102a-c) using the wireless connec-
tion (310), wherein the dialysis machine (102,
102a-c) uses the wireless identifier (317, 317a-
c) of the dialysis machine (102, 102a-c) and the
dialysis machine accessory device (101, 101a-
d, 350a-b) as nodes of the wireless network
(360), wherein the labels (319, 319a-c) of the
dialysis machine (102, 102a-c) and the dialysis
machine accessory device (101, 101a-d, 350a-
b) determine the type of the wireless connection.

Patentansprüche

1. Verfahren, umfassend:
Herstellen einer drahtlosen Verbindung (310) zwi-
schen einem Dialysegerät (102, 102a-c) und einer
Dialysegerät-Zubehörvorrichtung (101, 101a-d,
350a-b), wobei das Dialysegerät (102, 102a-c) und
die Dialysegerät-Zubehörvorrichtung (101, 101a-d,
350a-b) mit einem Netzwerk (360) verbunden sind,
wobei das Dialysegerät (102, 102a-c) und die Dia-
lysegerät-Zubehörvorrichtung (101, 101a-d, 350a-
b) jeweils eine drahtlose Kennung (317, 317a-c) und
ein Kennzeichen (319, 319a-c) aufweisen, welche
die Verwendung des Dialysegerätes (102, 102a-c)
bzw. der Dialysegerät-Zubehörvorrichtung (101,
101a-d, 350a-b) wiedergeben, umfassend:

Empfangen durch das Dialysegerät (102, 102a-
c), über ein Nahfeldkommunikationsprotokoll,
der nur zu der Dialysegerät-Zubehörvorrichtung
(101, 101a-d, 350a-b) gehörigen drahtlosen
Kennung (317, 317a-c) und des Kennzeichens
(319, 319a-c) der Dialysegerät-Zubehörvorrich-
tung (101, 101a-d, 350a-b), wobei das Dialyse-
gerät (102, 102a-c) die drahtlose Kennung (317,
317a-c) und das Kennzeichen (319, 319a-c) der
Dialysegerät-Zubehörvorrichtung (101, 101a-d,
350a-b) dadurch empfängt, dass erfasst wurde,
dass sich das Dialysegerät (102, 102a-c) und
die Dialysegerät-Zubehörvorrichtung (101,
101a-d, 350a-b) nahe beieinander befinden;
und
Herstellen, durch das Dialysegerät (102, 102a-
c), einer drahtlosen Verbindung zu der Dialyse-
gerät-Zubehörvorrichtung (101, 101a-d, 350a-
b) auf der Grundlage der drahtlosen Kennung
(317, 317a-c) der Dialysegerät-Zubehörvorrich-
tung (101, 101a-d, 350a-b) unter Verwendung

eines anderen Kommunikationsprotokolls als
des Nahfeldkommunikationsprotokolls, wobei
der Dialysegerät-Zubehörvorrichtung (101,
101a-d, 350a-b) gestattet wird, Funktionen des
Dialysegerätes (102, 102a-c) zu steuern und
dem Dialysegerät (102, 102a-c) unter Verwen-
dung der drahtlosen Verbindung Daten zu lie-
fern, wobei das Dialysegerät (102, 102a-c) die
drahtlosen Kennungen (317, 317a-c) des Dialy-
segerätes (102, 102a-c) und der Dialysegerät-
Zubehörvorrichtung (101, 101a-d, 350a-b) als
Knoten des drahtlosen Netzwerks (360) ver-
wendet und wobei die Kennzeichen (319, 319a-
c) des Dialysegerätes (102, 102a-c) und der Di-
alysegerät-Zubehörvorrichtung (101, 101a-d,
350a-b) die Art der drahtlosen Verbindung be-
stimmen.

2. Verfahren nach Anspruch 1, umfassend:

Empfangen, durch eine Verbindungsvorrich-
tung (203), von der Dialysegerät-Zubehörvor-
richtung (101, 101a-d, 350a-b), über das Nah-
feldkommunikationsprotokoll, der drahtlosen
Kennung (317, 317a-c) der Dialysegerät-Zube-
hörvorrichtung (101, 101a-d, 350a-b); und
Bereitstellen, durch die Verbindungsvorrichtung
(203), über das Nahfeldkommunikationsproto-
koll, der drahtlosen Kennung (317, 317a-c) der
Dialysegerät-Zubehörvorrichtung (101, 101a-d,
350a-b) an das Dialysegerät (102, 102a-c).

3. Verfahren nach Anspruch 2, wobei die Verbindungs-
vorrichtung (203) ein Lesegerät oder ein Smartpho-
ne (352) ist.

4. Verfahren nach einem beliebigen der vorangehen-
den Ansprüche, umfassend:
Empfangen, durch die Dialysegerät-Zubehörvor-
richtung (101, 101a-d, 350a-b), über das Nahfeld-
kommunikationsprotokoll, von Verbindungsinforma-
tionen hinsichtlich des Dialysegerätes (102, 102a-c).

5. Verfahren nach einem beliebigen der vorangehen-
den Ansprüche, umfassend:
Senden, von dem Dialysegerät (102, 102a-c), einer
Aufforderung zur Herstellung der drahtlosen Verbin-
dung (310) mit der Dialysegerät-Zubehörvorrichtung
(101, 101a-d, 350a-b).

6. Verfahren nach einem beliebigen der vorangehen-
den Ansprüche, wobei das Dialysegerät (102, 102a-
c) und die Dialysegerät-Zubehörvorrichtung (101,
101a-d, 350a-b) in einem hinreichenden Abstand
voneinander positioniert sind, so dass das Dialyse-
gerät (102, 102a-c) und die Dialysegerät-Zubehör-
vorrichtung (101, 101a-d, 350ab) sich nahe genug
beieinander befinden, um über das Nahfeldkommu-

31 32 



EP 3 266 114 B1

18

5

10

15

20

25

30

35

40

45

50

55

nikationsprotokoll zu kommunizieren.

7. Verfahren nach einem beliebigen der vorangehen-
den Ansprüche, wobei das Dialysegerät (102, 102a-
c) die drahtlose Kennung (317, 317a-c) von der Di-
alysegerät-Zubehörvorrichtung (101, 101a-d,
350ab) dadurch empfängt, dass das Dialysegerät
(102, 102a-c) und die Dialysegerät-Zubehörvorrich-
tung (101, 101a-d, 350a-b) in physischen Kontakt
miteinander kommen.

8. Verfahren nach Anspruch 7, wobei das Dialysegerät
(102, 102a-c) und/oder die Dialysegerät-Zubehör-
vorrichtung (101, 101a-d, 350a-b) einen Beschleu-
nigungsmesser umfasst/umfassen, welcher dazu
ausgelegt ist, den physischen Kontakt zu erfassen.

9. Verfahren nach einem beliebigen der vorangehen-
den Ansprüche, wobei das Dialysegerät (102, 102a-
c) und die Dialysegerät-Zubehörvorrichtung (101,
101a-d, 350a-b) jeweils ein Geräteteil umfassen,
welches dazu ausgelegt ist, über Nahfeldkommuni-
kation zu kommunizieren.

10. Verfahren nach Anspruch 9, wobei das Geräteteil
einen Induktor umfasst.

11. Verfahren nach einem beliebigen der vorangehen-
den Ansprüche, wobei das Dialysegerät (102, 102a-
c) von der Dialysegerät-Zubehörvorrichtung (101,
101a-d, 350a-b) elektrisch isoliert ist.

12. Verfahren nach einem beliebigen der vorangehen-
den Ansprüche, wobei die Dialysegerät-Zubehör-
vorrichtung (101, 101a-d, 350a-b) eine Blutdruck-
manschette (350a-b) umfasst.

13. Verfahren nach einem beliebigen der vorangehen-
den Ansprüche, wobei die drahtlose Verbindung
(310) eine Bluetooth-Verbindung umfasst.

14. Verfahren nach Anspruch 1, wobei die drahtlose Ver-
bindung eine Verbindung zwischen dem Dialysege-
rät (102, 102a-c) und der Dialysegerät-Zubehörvor-
richtung (101, 101a-d, 350a-b) ist, welche sich auf
die elektronische Kommunikation zwischen dem Di-
alysegerät (102, 102a-c) und der Dialysegerät-Zu-
behörvorrichtung (101, 101a-d, 350a-b) bezieht, so
dass Daten zwischen dem Dialysegerät (102, 102a-
c) und der Dialysegerät-Zubehörvorrichtung (101,
101a-d, 350a-b) kommuniziert werden.

15. Verfahren nach Anspruch 1, umfassend:
Empfangen, durch eine Verbindungsvorrichtung
(203), von der Dialysegerät-Zubehörvorrichtung
(101, 101a-d, 350a-b), über das Nahfeldkommuni-
kationsprotokoll, der drahtlosen Kennung (317,
317a-c) und des Kennzeichens (319, 319a-c) der

Dialysegerät-Zubehörvorrichtung (101, 101a-d,
350a-b).

16. System (100), umfassend:

ein Dialysegerät (102, 102a-c) und eine Dialy-
segerät-Zubehörvorrichtung (101, 101a-d,
350a-b), wobei das Dialysegerät (102, 102a-c)
und die Dialysegerät-Zubehörvorrichtung (101,
101a-d, 350a-b) mit einem Netzwerk (360) ver-
bunden sind, wobei das Dialysegerät (102,
102a-c) und die Dialysegerät-Zubehörvorrich-
tung (101, 101a-d, 350a-b) jeweils eine drahtlo-
se Kennung (317, 317a-c) und ein Kennzeichen
(319, 319a-c) aufweisen, welche die Verwen-
dung des Dialysegerätes (102, 102a-c) bzw. der
Dialysegerät-Zubehörvorrichtung (101, 101a-d,
350a-b) wiedergeben,
wobei das Dialysegerät (102, 102a-c) Folgen-
des umfasst:
eine Nahfeldkommunikations-Antenne, welche
dazu ausgelegt ist, die zu der Dialysegerät-Zu-
behörvorrichtung (101, 101a-d, 350a-b) gehöri-
ge drahtlose Kennung (317, 317a-c) und das
Kennzeichen (319, 319a-c) der Dialysegerät-
Zubehörvorrichtung (101, 101a-d, 350a-b) über
ein Nahfeldkommunikationsprotokoll zu emp-
fangen; und
eine Antenne, welche dazu ausgelegt ist, eine
drahtlose Verbindung (310) mit der Dialysege-
rät-Zubehörvorrichtung (101, 101a-d, 350a-b)
über ein anderes Kommunikationsprotokoll als
das Nahfeldkommunikationsprotokoll, unter
Verwendung der zu der Dialysegerät-Zubehör-
vorrichtung (101, 101a-d, 350a-b) gehörigen
drahtlosen Kennung (317, 317a-c) herzustellen,
wobei der Dialysegerät-Zubehörvorrichtung
(101, 101a-d, 350a-b) gestattet wird, Funktio-
nen des Dialysegerätes (102, 102a-c) zu steu-
ern und dem Dialysegerät (102, 102a-c) unter
Verwendung der drahtlosen Verbindung (310)
Daten zu liefern, wobei das Dialysegerät (102,
102a-c) die drahtlose Kennung (317, 317a-c)
des Dialysegerätes (102, 102a-c) und der Dia-
lysegerät-Zubehörvorrichtung (101, 101a-d,
350a-b) als Knoten des drahtlosen Netzwerks
(360) verwendet, wobei die Kennzeichen (319,
319a-c) des Dialysegerätes (102, 102a-c) und
der Dialysegerät-Zubehörvorrichtung (101,
101a-d, 350a-b) die Art der drahtlosen Verbin-
dung bestimmen.

Revendications

1. Procédé comprenant les étapes consistant à :
établir une connexion sans fil (310) entre une ma-
chine de dialyse (102, 102a-c) et un dispositif acces-
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soire de machine de dialyse (101, 101a-d, 350a-b),
dans lequel la machine de dialyse (102, 102a-c) et
le dispositif accessoire de machine de dialyse (101,
101a-d, 350a-b) sont connectés à un réseau (360),
dans lequel la machine de dialyse (102, 102a-c) et
le dispositif accessoire de machine de dialyse (101,
101a-d, 350a-b) ont chacun un identifiant sans fil
(317, 317a-c) et une étiquette (319, 319a-c) reflétant
l’utilisation de la machine de dialyse (102, 102a-c)
et du dispositif accessoire de machine de dialyse
(101, 101a-d, 350a-b), respectivement, comprenant
les étapes consistant à :
recevoir, par l’intermédiaire de la machine de dialyse
(102, 102a-c), via un protocole de communication
en champ proche, l’identifiant sans fil (317, 317a-c)
unique au dispositif accessoire de machine de dia-
lyse (101, 101a-d, 350a-b) et l’étiquette (319, 319a-
c) du dispositif accessoire de machine de dialyse
(101, 101a-d, 350a-b), dans lequel la machine de
dialyse (102, 102a-c) reçoit l’identifiant sans fil (317,
317a-c) et l’étiquette (319, 319a-c) du dispositif ac-
cessoire de machine de dialyse (101, 101a-d, 350a-
b) suite à la détection que la machine de dialyse
(102, 102a-c) et le dispositif accessoire de machine
de dialyse (101, 101a-d, 350a-b) sont à proximité
l’un de l’autre ; et
établir, par l’intermédiaire de la machine de dialyse
(102, 102a-c), une connexion sans fil avec le dispo-
sitif accessoire de machine de dialyse (101, 101a-
d, 350a-b) sur la base de l’identifiant sans fil (317,
317a-c) du dispositif accessoire de machine de dia-
lyse (101, 101a-d, 350a-b) en utilisant un protocole
de communication autre que le protocole de com-
munication en champ proche, dans lequel le dispo-
sitif accessoire de machine de dialyse (101, 101a-
d, 350a-b) est autorisé à commander des fonctions
de la machine de dialyse (102, 102a-c) et délivrer
des données à la machine de dialyse (102, 102a-c)
en utilisant la connexion sans fil, dans lequel la ma-
chine de dialyse (102, 102a-c) utilise les identifiants
sans fil (317, 317a-c) de la machine de dialyse (102,
102a-c) et du dispositif accessoire de machine de
dialyse (101, 101a-d, 350a-b) en tant que nœuds du
réseau sans fil (360), et dans lequel les étiquettes
(319, 319a-c) de la machine de dialyse (102, 102a-
c) et du dispositif accessoire de machine de dialyse
(101, 101a-d, 350a-b) déterminent le type de con-
nexion sans fil.

2. Procédé selon la revendication 1, comprenant les
étapes consistant à :

recevoir, par l’intermédiaire d’un dispositif de
connexion (203), à partir du dispositif accessoire
de machine de dialyse (101, 101a-d, 350a-b),
via le protocole de communication en champ
proche, l’identifiant sans fil (317, 317a-c) de dis-
positif accessoire de machine de dialyse (101,

101a-d, 350a-b) ; et
fournir, par l’intermédiaire du dispositif de con-
nexion (203), à la machine de dialyse (102,
102a-c), via le protocole de communication en
champ proche, l’identifiant sans fil (317, 317a-
c) du dispositif accessoire de machine de dialy-
se (101, 101ad, 350a-b).

3. Procédé selon la revendication 2, dans lequel le dis-
positif de connexion (203) est une baguette ou un
smartphone (352).

4. Procédé selon l’une quelconque des revendications
précédentes, comprenant l’étape consistant à :
recevoir, par l’intermédiaire du dispositif accessoire
de machine de dialyse (101, 101a-d, 350a-b), via le
protocole de communication en champ proche, des
informations de connexion relatives à la machine de
dialyse (102, 102a-c).

5. Procédé selon l’une quelconque des revendications
précédentes, comprenant l’étape consistant à :
envoyer, depuis la machine de dialyse (102, 102a-
c), une demande pour établir la connexion sans fil
(310) avec le dispositif accessoire de machine de
dialyse (101, 101a-d, 350a-b).

6. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la machine de dialyse
(102, 102a-c) et le dispositif accessoire de machine
de dialyse (101, 101a-d, 350a-b) sont positionnés à
une distance suffisante l’un par rapport à l’autre pour
que la machine de dialyse (102, 102a-c) et le dispo-
sitif accessoire de machine de dialyse (101, 101a-
d, 350a-b) soient suffisamment proches pour com-
muniquer via le protocole de communication en
champ proche.

7. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la machine de dialyse
(102, 102a-c) reçoit l’identifiant sans fil (317, 317a-
c) à partir du dispositif accessoire de machine de
dialyse (101, 101a-d, 350a-b) en tant que résultat
de la machine de dialyse (102, 102a-c) et du dispo-
sitif accessoire de machine de dialyse (101, 101a-
d, 350a-b) établissant un contact physique l’un avec
l’autre.

8. Procédé selon la revendication 7, dans lequel au
moins l’un de la machine de dialyse (102, 102a-c)
et du dispositif accessoire de machine de dialyse
(101, 101a-d, 350a-b) comprend un accéléromètre
configuré pour détecter le contact physique.

9. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la machine de dialyse
(102, 102a-c) et le dispositif accessoire de machine
de dialyse (101, 101a-d, 350a-b) comprennent cha-
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cun un composant configuré pour communiquer via
une communication en champ proche.

10. Procédé selon la revendication 9, dans lequel le
composant comprend un inducteur.

11. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la machine de dialyse
(102, 102a-c) est électriquement isolée du dispositif
accessoire de machine de dialyse (101, 101a-d,
350a-b).

12. Procédé selon l’une quelconque des revendications
précédentes, dans lequel le dispositif accessoire de
machine de dialyse (101, 101a-d, 350a-b) comprend
un brassard de tensiomètre (350a-b).

13. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la connexion sans fil (310)
comprend une connexion Bluetooth.

14. Procédé selon la revendication 1, dans lequel la con-
nexion sans fil est une connexion entre la machine
de dialyse (102, 102a-c) et le dispositif accessoire
de machine de dialyse (101, 101a-d, 350a-b) se ré-
férant à une communication électronique entre la
machine de dialyse (102, 102a-c) et le dispositif ac-
cessoire de machine de dialyse (101, 101a-d, 350a-
b) de telle sorte que des données soient communi-
quées entre la machine de dialyse (102, 102a-c) et
le dispositif accessoire de machine de dialyse (101,
101a-d, 350a-b).

15. Procédé selon la revendication 1, comprenant l’éta-
pe consistant à :
recevoir, par l’intermédiaire d’un dispositif de con-
nexion (203), à partir du dispositif accessoire de ma-
chine de dialyse (101, 101a-d, 350a-b), via le proto-
cole de communication en champ proche, l’identi-
fiant sans fil (317, 317a-c) et l’étiquette (319, 319a-
c) du dispositif accessoire de machine de dialyse
(101, 101a-d, 350a-b).

16. Système (100) comprenant :

une machine de dialyse (102, 102a-c) et un dis-
positif accessoire de machine de dialyse (101,
101a-d, 350a-b), dans lequel la machine de dia-
lyse (102, 102a-c) et le dispositif accessoire de
machine de dialyse (101, 101a-d, 350a-b) sont
connectés à un réseau (360), dans lequel la ma-
chine de dialyse (102, 102a-c) et le dispositif
accessoire de machine de dialyse (101, 101a-
d, 350a-b) ont chacun un identifiant sans fil (317,
317a-c) et une étiquette (319, 319a-c) reflétant
l’utilisation de la machine de dialyse (102, 102a-
c) et du dispositif accessoire de machine de dia-
lyse (101, 101a-d, 350a-b), respectivement,

dans lequel la machine de dialyse (102, 102a-
c) comprend :

une antenne de communication en champ
proche configurée pour recevoir l’identifiant
sans fil (317, 317a-c) relatif au dispositif ac-
cessoire de machine de dialyse (101, 101a-
d, 350a-b) et l’étiquette (319, 319a-c) du dis-
positif accessoire de machine de dialyse
(101, 101a-d, 350a-b) via un protocole de
communication en champ proche ; et
une antenne configurée pour établir une
connexion sans fil (310) avec le dispositif
accessoire de machine de dialyse (101,
101a-d, 350a-b) via un protocole de com-
munication autre que le protocole de com-
munication en champ proche en utilisant
l’identifiant sans fil (317, 317a-c) relatif au
dispositif accessoire de machine de dialyse
(101, 101a-d, 350a-b), dans lequel le dis-
positif accessoire de machine de dialyse
(101, 101a-d, 350a-b) est autorisé à com-
mander des fonctions de la machine de dia-
lyse (102, 102a -c) et à délivrer des données
à la machine de dialyse (102, 102a-c) en
utilisant la connexion sans fil (310), dans
lequel la machine de dialyse (102, 102a-c)
utilise l’identifiant sans fil (317, 317a-c) de
la machine de dialyse (102, 102a-c) et le
dispositif accessoire de machine de dialyse
(101, 101a-d, 350a-b) en tant que nœuds
du réseau sans fil (360), dans lequel les éti-
quettes (319, 319a-c) de la machine de dia-
lyse (102, 102a-c) et le dispositif accessoire
de machine de dialyse (101, 101a-d, 350a-
b) déterminent le type de la connexion sans
fil.
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