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No
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Yes

No
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client dock is available as a 2061 Determine it the monitoring-
communications link client dock is available as a
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client dock through a
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is available as a Yes _| Determine if the device dock
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the monitoring client and 212 1 communications link
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214 No Yes
w v \ 4
Determine if the patient-care Attempt a handshake
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communications link Yes
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Yes
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care device is available as a
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device through a direct
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»
P

No
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available as a
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and the patient-care device

Yes

A 4

A

316
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Communication with the
patient-care device is
unavailable

Attempt a handshake
between the monitoring
client and the patient-
care device using the
available
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A
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Communicate data using the
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600
/

602

ﬂ

Establish a communications link between a
patient-care device and a monitoring server

A 4

604

[

Communicate a patient-care parameter to the
monitoring server

A 4

606

[

De-idenitfy the patient-care parameter

A 4

608
N\

Store the de-idenitfied patient-care parameter in
the monitoring server

FIG. 10
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701
/

Establish communications links between a
monitoring server and a plurality of patient-care
devices associated with a plurality of patients

A 4

Communicate a plurality of patient-care parameters
from the plurality of patient-care device
to the monitoring server

A 4

De-idenitfy the patient-care parameters

A 4

Store the patient-care parameters in the
monitoring server

\ 4

Treat a plurality of patients with
a treatment

A 4

Analyze a subset of the plurality of patient-care
parameters associated with the plurality of
patients to determine the
efficacy of the treatment

FIG. 11
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Receive one or more patient-
care parameters
associated with a patient-care
device

801
/

813\

Store the one or more additional
operating parameters in the

805
N v

Store the one or more patient-
care parameters in a non-
volatile memory of the patient-
care device

807
N |

Receive one or more operating
parameters for the patient-care
device

809
I

Store the one or more operating
parameters in the non-volatile
memory of the patient-care
device

811\

Calculate one or more additional
operating parameters for
the patient-care device

FIG. 12

A 4

non-volatile memory of the
patient-care device

815
N '

Determine that operation of
the patient-care device has
been interrupted

817
\ A4

Determine that operation of the
patient-care device can resume

819
\ \

Load the one or more received
or calculated operating
parameters into a working
memory of the patient-care
device

821
N

Load the one or more patient-
care parameters into the working
memory

823
\ ‘

Resume operation of the
patient-care device
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FQOO

Position a monitoring client having
a user interface within an
operational distance of a patient-
care device

~-—902

A

Display the identity of the patient-
care device on the user interface

~-—904

A

Select the patient-care device for
pairing using the user interface

—~—906

A

Pair the patient-care device to the
monitoring client

—~—908

A

Communicate patient-care
parameters between the patient-
care device and the
monitoring client

~-910

A

Optionally, operatively
communicate additional patient-
care parameters with another
patient-care device through the
patient-care device

~—912

FIG. 13
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1004
Remote
Communi-
cator

Monitoring

Device

Communi-
cations
Device

Patient-Care
Device

Another Wearable
Patient-Care System
Device Monitor

1020

Start a timer

14 / 147

1022 l

Stop a treatment if a
predetermined amount
time has elapsed without
the Wearable System
Monitor being docked into
the wearable dock

1024 l

Resume treatment if the

1000

1014

Identify a caregiver using one or more
of: a voice-recognition algorithm, a
facial recognition algorithm, a barcode,
and a RFID tag

. 1016

Log the presence of the caregiver

. 1018

detach the Wearable System Monitor
from a wearable dock

. 1026

Identify a patient using one or more of:
a voice-recognition algorithm, a facial
recognition algorithm, a barcode, and a
RFID tag

. 1028

Determine if the caregiver is authorized
to pair the Wearable System Monitor

1030

A
Select a Wearable System Monitor and
a patient-care device for pairing together

. 1032

Pair the Wearable System Monitor with
the patient-care device

. 1034

Log the pairing in the Wearable System
Monitor including the identity of the
caregiver and the patient

1036

A
reattach the Wearable System Monitor
to the wearable dock

v 1038

treatment was interrupted |

v

1040

Identify and authenticate the wearable
dock using the Wearable System

Monitor

Treat the patient in accordance with any updated settings <« %
FIG. 14
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100

YES

1102

1106 {

Communicate the stored user-
interface template from the patient-
care device to the monitoring client

having the user interface

1108 .

Display the user-interface template
on the user interface of the
monitoring client

1110 .

Communicate patient-care
parameters between the patient-
care device and the monitoring client

1112 .

Display the patient-care parameters
on the displayed user-interface
template in accordance with the

user-interface template

Identify or select a patient-care

device for communicating with a

monitoring client having a user
interface

. 1104

Determine if the patient-care device
has a stored user-interface template

I
No

v 1114
Determine the type of the patient-
care device

Unknown type

\
Determined type

1116

<«No—

Determine if a user-interface
template is stored within the
monitoring client in accordance with
the type of the patient-care device

1118

1124 v

Display a selectable list of a plurality
of user-interface templates on the
user interface of the monitoring
client

1126 .

Select a user-interface template
from the plurality of user-interface
templates using the user interface of
the monitoring client

1128 1

Display the user-interface template
on the user interface of the
monitoring client

\ 1120

Communicate patient-care
parameters between the patient-care
device and the monitoring client

I 1122

Display the patient-care parameters
on the displayed user-interface
template in accordance with the

user-interface template

Display the user-interface template on the user interface of the
monitoring client

1130 i

Communicate patient-care parameters between the patient-care
device and the monitoring client

1132 ,

Display the patient-care parameters on the displayed user-
interface template in accordance with the user-interface template

FIG. 15
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F1134

Dock a patient-care device into a dock ~— 1136

4

o L . : . —1138
A monitoring client identifies the patient-care device

4

1140
The monitoring client queries a server for an o
application to control the patient-care device
vy
The monitoring client downloads the application | ~ 1142
vy
~_ 1144

The monitoring client executes the application

4

The monitoring client controls the patient-care [ 1146
device through the application

FIG. 16
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1202

Submit a request on a user interface of a
communications device

1204 \

Display “pending request” on the user interface
of the communications device

A

1206 Y

Format the request for a patient-care device

1208 Y

Determine a check value of the request

1210 \

Append the check value to the request

1212 \

Request confirmation from the user for
communicating the request using the user
interface

1214 \

Confirm the communication of the request using
the user interface

1216 \

Communicate the request to the patient-care
device

1218 \

The patient-care device verifies the check value

Verified

in accordance with the request

1220

» The patient-care device performs the request

1222 ﬁUnverifiedi

The patient-care device requests retransmission
of the request from the communications device

FIG. 17
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FIG. 19
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4301

‘ Update a prescription for a patient in an application. J
i 4303

‘ Query, from the application, electronic medical records on a server to

determine the safety of the updated prescription for the patient. J

¥ 4305
Communicate the determined safety of the updated prescription for the

patient from the server to the application. J

¥ 4307
Communicate the updated prescription from the application to an API of

a hub. J
i 4309

‘ Determine the safety, within the hub, of the updated prescription. J
¥ 4311

‘ Communicate the updated prescription from the hub to the pump. J
¥ 4313

‘ Display a confirmation request of the updated prescription on a user

interface of the pump. J
¥ 4315

‘ Confirm the updated prescription on the user interface of the pump. J
¥ 4317

‘ Pump fluid in accordance with the updated prescription. J

To FIG. 68B

FIG. 68A
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4319

‘ Display a parameter on the user interface of the pump.

i

4321

‘ Communicate the parameter from the pump to the hub.

4323

A

Wirelessly broadcast the parameter from the hub.

\ 4325
‘ Communicate the parameter from the hub to

a monitoring client, e.g., a tablet.

l

‘ Display the parameter on a user interface of the monitoring client. J

4327

4329

A

‘ Communicate the parameter and/or the updated prescription from the
hub to the application using and API of the hub.

4331

A

‘ Communicate the parameter and/or the updated prescription from the
application to the server.

4333

A

‘ Update the parameter and/or the updated prescription within the
electronic medical records in the server.

FIG. 68B
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¥ —4653
4655

Determine an identity of a patient using a monitoring-client application in
a monitoring client, e.g., a tablet. J

i 4657
‘ Communicate the identity of the patient from the monitoring-client
application to an API.

\ 4659
‘ Query, from the API, electronic medical records on a server to determineJ

at least one prescription for the patient.

A 4661
‘ Communicate the determined at least one prescription for the patient
from the server to the API.

l

Communicate the determined at least one prescription for the patient
from the API to the monitoring-client application in the monitoring client.

4663

A 4665
‘ Optionally, display on a user display of the monitoring client a user

selectable list of the at least one prescription.

4667

A

‘ Optionally, select a prescription of the at least one prescription using theJ

display on the monitoring client.

4669

A

‘ Communicate the selected prescription and/or the at least one
prescription from the monitoring client to the hub.

4671

A

‘ Communicate the selected prescription and/or the at least one
prescription from the hub to the pump.

i

‘ Validate the selected prescription and/or the at least one prescription.

4673

A
(ToFIG.72B )

FIG. 72A
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4675

Communicate the selected prescription and/or the at least one
prescription from the pump to the hub.

i

Communicate the selected prescription and/or the at least one J

4677

prescription from the hub to the monitoring-client application of the
monitoring client.

4679

A

‘ Display a confirmation request of the validated prescription on the user
interface of the monitoring client.

i

Confirm the validated prescription on the user interface of the monitoring
client.

4681

¥ 4683
‘ Communicate the validated prescription from the monitoring-client
application of the monitoring client to the hub.

4685

A

‘ Communicate the validated prescription from the hub to the pump.

l

‘ Display a confirmation request of the validated prescription on a user J

4687

interface of the pump.

4689

A

‘ Confirm the validated prescription on the user interface of the pump.

4691

A

‘ Pump fluid in accordance with the validated prescription.

FIG. 72B
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r —4701
4703

‘ Update a prescription for a patient in an application. J
i 4705

‘ Query, from the application, electronic medical records on a server to
determine the safety of the updated prescription for the patient.

4707

A

‘ Communicate the determined safety of the update prescription for the J

patient from the server to the application.

4709

A

Communicate the updated prescription from the application to an API of
a monitoring client.

i 4711
Communicate the updated prescription from the monitoring client to the

pump.

A 4713
‘ Display a confirmation request of the updated prescription on a user

interface of the pump.

‘ Confirm the updated prescription on the user interface of the pump.

4717

A

|
|

, "
|

‘ Pump fluid in accordance with the updated prescription.

FIG. 74
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y —4801

4803

‘ Update a prescription for a patient in an application. J
i 4805

‘ Query, from the application, electronic medical records on a server to

determine the safety of the updated prescription for the patient. J

¥ 4807
Communicate the determined safety of the updated prescription for the

patient from the server to the application. J

¥ 4809
Communicate the updated prescription from the application to an API of

a hub. J
i 4811

‘ Communicate the updated prescription from the hub to the pump. J
A 4813

‘ Display a confirmation request of the updated prescription on a user

interface of the pump. J
¥ 4815

‘ Confirm the updated prescription on the user interface of the pump. J
¥ 4817

‘ Pump fluid in accordance with the updated prescription. J

FIG. 76
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»y —5101
5103

Determine an identity of a patient using a monitoring-client application in
a monitoring client, e.g., a tablet. J

i 5105
‘ Query, from an API, electronic medical records on a server to determine
at least one prescription for the patient. J

¥ 5107
‘ Communicate the determined at least one prescription for the patient
from the server to the monitoring-client application. J

¥ 5109
‘ Optionally, display on a user display of the monitoring client a user J

selectable list of the at least one prescription.

i 5111

‘ Optionally, select a prescription of the at least one prescription using theJ

display on the monitoring client.

A 5113
‘ Communicate the selected prescription and/or the at least one
prescription from the monitoring client to the pump.

5115

A

5117

A

Communicate the validated prescription form the pump to the monitoring

‘ Validate the selected prescription and/or the at least one prescription. J
client. J

A 5119
‘ Display a confirmation request of the validated prescription on the user
interface of the monitoring client. J

i 5121
Confirm the validated prescription on the user interface of the monitoringJ

client.

A
( ToFIG 80B )

FIG. 80A
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Communicate the validated prescription from the monitoring client to th

pump.

|

i

‘ Display a confirmation request of the validated prescription on the user

interface of the pump.

A

‘ Confirm the validated prescription on the user interface of the pump.

A

‘ Pump fluid in accordance with the validated prescription.

|
|
|

FIG. 80B

5123

5125

5127

5129
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r — 5201

Determine an identity of a patient using a monitoring-client application i
a monotiring client, e.g., a tablet.

)

i

‘ Communicate the identity of a patient from the monitoring-client
application to an API on the hub.

A

‘ Query, from the API, electronic medical records on a server to determin
at least on prescription for the patient.

|
|

A

‘ Communicate the determined at least one prescription for the patient
from the server to the API of the hub.

l

hub to the monitoring-client application.

Communicate the determined at least one prescription for the API of theJ

A

‘ Optionally, display on a user display of the monitoring client a user
selectable list of the at least one prescripition.

A

display on the monitoring client.

‘ Optionally, select a prescription of the at least one prescription using theJ

A

‘ Communicate the selected prescription and/or the at least one
prescription from the monitoring client the pump.

A
( ToFIG.82B )

FIG. 82A
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i

Communicate the validated prescription from the pump to the monitoring
client.

‘ Validate the selected prescription and/or the at least one prescription. J

\ 5223
‘ Display a confirmation request of the validated prescription on the userJ

interface of the monitoring client.

A 5225
Confirm the validated prescription on the user interface of the monitoring
client.
i 5227
Communicate the validated prescription from the monitoring client to the
pump. J
A 5229

‘ Display a confirmation request of the validated prescription on the user
interface of the pump.

A

A

‘ Confirm the validated prescription on the user interface of the pump. J

‘ Pump fluid in accordance with the validated prescription.

FIG. 82B
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FIG. 112

FIG. 113
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FIG. 114
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2:51 PM

(2 Patient List General Hospital

Adams, M
72/IM  Account: A0015077 26
Pneumonia \ 27

Arterburn, A
60/F Account: AO001875

Acute Coronary Syndrome

Holcomb, V
45/F Account: H00858183
Acute Renal Failure

Ignatoski, M
36/M  Account: 100058533

Diverticulitus

FIG. 135
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2:51 PM
L2 Arterburn, A Room 308
A
60/F  Account: AO001875
Acute Coronary Syndrome | 21
[Vitals ][ ECG || X-Ray[ Lab |
- | Detailed EHRJ| 20
ﬁ> - LOAA 19
ntravenous Pump ~
— | System In stand-by... 7
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o onitor
=== | HR = 70 14
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2:51 PM
{2 Arterburn, A Room 308

60/F  Account: AO001875
Acute Coronary Syndrome
— (<5 LOAA
Intravenous Pump
—— | System In stand-by...

— 28

PDR I 29

Nitroglycerin: IV

(Usual range: 5-10 mcg/minute

5-10 mcg/minute |dose
30— Py
t || luid
NS |[type [ 100 cc/hr ratel -

Submit Prescription

11—/

FIG. 137
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33—

2:51 PM
{2 Arterburn, A Room 308

WARNING:
Medication Database

Nitroglycerin and Zanaflex
(1 of 2) Clinically Significant Adverse

tion...

(2 of 2) Additive hypotensive effect:
Zanaflex (tizanidine) 4mg, four times a day

RECOMMENDATION
Decrease rate 50% from mcg/minute to:
| | Change to 2.5 meg/minute || PDR

Manually adjust dose

Add note

11—/

FIG. 138

table: hypotension, liver injury and seda- [|~——32
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2:51 PM
{2 Arterburn, A Room 308

60/F  Account: AO001875
Acute Coronary Syndrome
— (<5 LOAA
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—— | System In stand-by...
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(Usual range: 5-10 mcg/minute
2.5 mcg/minute |dose

33—
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FIG. 139
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Sensors
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J o\
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Slide Clamp —> | | Mechanismm
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[ j <—— Motor
15204
Motor Hal
Sensors
15212 ~— —15205
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20001
20002
Determine if a tablet is connected to a base through a physical
connection.
¥ 20003
Establish a first communications link between the tablet and the base
through the physical connection.
. 20004
Update, if necessary, the interface program on the tablet through the first
communications link. See Fig. 154
¥ 20005
Establish a second communications link between the tablet and the base
using the first communications link. See Fig. 155
¥ 20006
Transmit data from the base to the tablet using the second
communications link.

20007

A

Display data on the tablet in accordance with the data communicated
from the base.
i 20008
Initialize treatment of a patient using the tablet.
\ 20009
The base proceeds to operate.
¥ 20010
Remove the physical connection between the tablet and the base.

Continue on Fig. 153B

Fig. 153A
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2001

>/ Cont.

Continue from
Fig. 153A

200
11
Communicate data between the tablet and the base as long as a link
quality value of the second communications link is above a threshold.
. 20012
Enter into headless state if the link quality value falls below the threshold.
See Figs. 156 and 157
i 20013
Remain in the headless state as long as the link quality value remains
below the threshold.
! 20014
Determine if the link quality value returns above the predetermined
threshold.
\ 20015
Exit the headless state when the link quality value returns above the
predetermined threshold.

Fig. 153B
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/////20004

Update, if necessary, the interface program on the tablet through the first
communications link.
20016
Communicate a version number of the interface program from the tablet
to the base through the first communications link.
A 20017
Determine if the interface program on the tablet is the latest version.

l 20018

The base retrieves an updated version of the interface program from a
server.

4 20019

Overwrite the interface program with the updated version of the interface
program.

Fig. 154
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20005

Establish a second communications link between the tablet and the base using the
first communications link.

20020

Determine if the base is paired with another tablet.

. 20021

If necessary, interrupt any pairing between the another tablet and the
base.

20022

A

The base generates a configuration file.

. 20023

Communicate the configuration file from the base to the tablet using the
first communications link.

20024

A

The tablet reads the configuration file from the base.

i 20025
Pair the base to the tablet for wireless communications to establish the
second communications link between the tablet and the base in
accordance with the configuration file.

Fig. 155
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Enter the tablet into a headless state if the link quality value falls below the
threshold.

Suspend communications of the data between base and the tablet.

A

The tablet displays a message on a user interface requesting a user to
move the tablet closer to the base.

}

|

Fig. 156

20012

20026

20027
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20011

Enter the base into a headless state if the link quality value falls below the threshold.

Suspend communications of the data between the base and the tablet.

A

Indicate that the base has entered into the headless state .

}

20027

20028

|

Fig. 157
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21000

Server
Database \
21030
Gateway
21028

N

21058 N Gas Sensor
ECG

21020\ Sensor

21022 BP Monitor
\A

21024 | Pulse Oximeter
\A

21026 Heart Rate
a4 Sensor

Patient

21032

/ 21002

Infusion Pump

Patient Data
Store

f21008 Transceiver X 21004

Y

Interrogator » 21006

Accelerometer

. 21010

Temperature
Sensor

21012
s

Breathing Rate
Sensor

. 21014

Skin
Conductivity
Sensor

. 21016

Fig. 158
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/ 21040

21036
\A
21042
21034
~a RFID Processor /
21044 1 [O¢—21048
21046/E O«—21050 ‘
3 21038
Measuring /
Component

Fig. 159
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Physiological variable Sensor Example medical
condition

Heart activity Electrocardiogram (EKG) Heart attack

Body Temperature Thermometer Fever

Regional temperature Thermometer Diabetes

Blood-0, saturation Pulse oximetry Heart attack

Pulse Plethysmograph Heart attack

Blood pressure Sphygmomanometer Hypertension

Heart rate Heart rate monitor Heart attack

Blood glucose Blood glucose meter Diabetes

Respiration rate

Costal expansion meter

Chronic obstructive pulmonary
disease

Galvanic skin response Ohmeter Stress

Skin surface temperature Thermometer Fever
Ventricular pressure Pressure transducer Aortic stenosis
Muscle activity Electromyography (EMG) Seizure

Brain activity Electroencephalogram (EEG) Seizure

Body position Accelerometer Pressure ulcers
Heart image Echocardiogram, cardiac Heart attack

computerized tomography,
magnetic resonance imaging

Artery diameter

Angiogram

Atherosclerosis

Blood chemistry

Serum assay

Creatine kinase Heart attack
Lactate dehydrogenase Heart attack

Cortisol levels Stress
Troponin Heart attack

Aspartate aminotransferase

Liver disease

myoglobin

Muscle damage

Ischemia modified albumin

Ischemia

Brain natriuretic peptide

Heart failure

Glycogen phosphorylase isoenzyme

Acute coronary syndrome

Acid-base balance

pH meter

Gastroesophageal reflux

Functional lung volume

Spirometer

Asthma

Fig. 160
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