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Copyright
DNI Nevada agrees to a limited copyright release that allows you to reproduce manuals and other printed materials for use in service training programs and other technical
publications. If you would like other reproductions or distributions, submit a written request to DNI Nevada, Inc.

Unpacking and Inspection
Follow standard receiving practices upon receipt of the instrument. Check the shipping carton for damage. If damage is found, stop unpacking the instrument. Notify the carrier and
ask for an agent to be present while the instrument is unpacked. Thete are no special unpacking instructions, but be careful not to damage the instrument when unpacking it. Inspect
the instrument for physical damage such as bent or broken patts, dents, ot scratches.

Claims
Our routine method of shipment is via common carriet, FOB origin. Upon delivery, if physical damage is found, retain all packing materials in their otiginal condition and contact
the carrier immediately to file a claim.
If the instrument is delivered in good physical condition but does not operate within specifications, ot if there are any other problems not caused by shipping damage, please contact
DNI Nevada or your local sales representative.

Standard Terms and Conditions

Refunds & Credits
Please note that only seralized products (products labeled with a distinct serial number) and accessoties are eligible for partial refund and/or credit. Nonserialized parts and accessory items
(cables, carrying cases, auxiliary modules, etc.) are not eligible for return or refund. In order to reccive a partial refund/credit of a product purchase price on a setialized product, the product must
not have been damaged by the customer or by the common carrier chosen by the customer to return the goods, and the product must be returned complete (meaning all manuals, cables,
accessories, etc.) within 90 days of original purchase and in “as new” and resellable condition. The Return Procedure must be followed to assure prompt refund/ credit.

Restocking Charges
Only products retumed within 90 days from the date of original purchase are eligible for refund/credit. Products retumed within 30 days of original purchase are subject to a minimum restocking fee of
15%. Products retumned in excess of 30 days after purchase, but prior to 90 days, are subject to a minimum restocking fee of 20%. Additional charges for damage and/or missing parts and accessories will
be applied to all returns. Products not returned within 90 days of purchase, or products which are not in ““as new’” and resellable condition, are not eligible for credit return and will be returned to the

customer.

Return Procedure
Every product returned for refund/credit must be accompanied by a Return Material Authorization (RMA) number, to be obtained from our Order Processing Department. All
items being returned must be sent freight prepaid to out factory location.

Certification
“This instrument was thoroughly tested and inspected and found to meet DNI Nevada’s manufacturing specifications when it was shipped from the factory. Calibration
measurements are traceable to the National Institute of Standards and Technology (NIST). Devices for which there ate no NIST calibration standards are measured against in-house
performance standards using accepted test procedures.

Warranty

Warranty and Product Support

This instrument is warranted by DNI Nevada against defects in materials and wotkmanship for one full year from the date of original purchase. During the warranty period, we will
repair of, at our option, replace at no charge a product that proves to be defective, provided you retum the product, shipping prepaid, to DNI Nevada, Inc. This warranty does not
apply if the product has been damaged by accident or misuse or as the result of service or modification by other than DNT Nevada. IN NO EVENT SHALL DNI NEVADA BE
LIABLE FOR CONSEQUENTIAL DAMAGES.
Only setialized products and their accessory items (those items bearing a distinct setial number tag) are covered under this one—year warranty. PHYSICAL DAMAGE CAUSED
BY MISUSE OR PHYSICAL ABUSE IS NOT COVERED UNDER THE WARRANTY. Items such as cables and nonserialized modules ate not covered under this watranty.
This warranty gives you specific legal tights, and you may also have other rights which vary from state to state, province to province, or country to country. This warranty is limited to
repaiting the instrument to DNI Nevada’s specifications.
When you return an instrument to DNI Nevada, Inc., for setvice, tepair, or calibration, we recommend using United Parcel Setvice, Federal Express, or Air Parcel Post. We also
recommend that you insute your shipment for its actual replacement cost. DNI Nevada will not be responsible for lost shipments or instruments that are received in damaged
condition due to improper packaging or handling. All warranty claim shipments must be made on a freight prepaid basis. Also, in order to expedite your claim, please include a
properly completed copy of the Setvice Return Form. Recalibration of instruments, which have a recommended semiannual calibration frequency, is not covered under the warranty.
Use the original carton and packaging matetial for shipment. If they are not available, we recommend the following guide for repackaging:

* Use a double—walled carton of sufficient strength for the weight being shipped.

= Use heavy paper or cardboard to protect all instrument surfaces. Use nonabrasive material around all projecting parts.

* Use atleast four inches of tightly packed, industtial-approved shock-absotbent material around the instrument.

Warranty Disclaimer
Should you elect to have your instrument serviced and/or calibrated by someone other than DNI Nevada, please be advised that the original watranty covering your product
becomes void when the tamper-resistant Quality Seal is removed or broken without proper factory authotization. We strongly recommend, therefore, that you send your instrument
to DNI Nevada for factoty service and calibration, especially during the otiginal warranty period.
In all cases, breaking the tamper-resistant Quality Seal should be avoided at all cost, as this seal is the key to your original instrument warranty. In the event that the seal must be
broken to gain internal access to the instrument (e.g., in the case of a customet-installed firmware upgrade), you must first contact DNI Nevada’s technical support department at
702-883-3400. You will be required to provide us with the setial number for your instrument as well as a valid reason for breaking the Quality Seal. You should break this seal only
after you have received factory authorization. Do not break the Quality Seal before you have contacted us! Following these steps will help ensure that you will retain the original
watranty on your instrument without interruption.

WARNING

Unauthorized user modifications or application beyond the published specifications may result in electrical shock hazards or improper operation. DNI Nevada will not be
responsible for any injuties sustained due to unauthotized equipment modifications.
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CuffLink's New Features

Arrhythmias

The firmware revision 3.0 includes many additions and updates including
a set of adult arrhythmias, an internal pump, additions to pressure testing
and support for our new Auscultatory Option

CuffLink gives you five new arrhythmias to test your NIBP monitors in
the presence of typical patient arrhythmias. These clinically-derived simu-
lations are a representation of the peripheral pulse as seen by an oscillo-
metric NIBP monitor.

Each arrhythmia is generated on a random basis throughout the entire
pressure curve cycle. The variations in pulse timing and amplitude are
relatively small.

Premature Atrial Contraction (PAC)

The first pulse of the PAC cycle is premature and lower in amplitude
than a normal sinus pulse. The next pulse would be back in sync with
normal sinus and slightly higher in amplitude. All subsequent pulses are
normal.

Premature Ventricular Contraction (PVC)
This is a representation of the peripheral pulse similar to PAC

Atrial Fibrillation (AF)
The AF cycle has an irregular R to R interval. Its occurance and proper-
ties (early vs late) are random throughout the pressure curve cycle.

Missed Beat (MB)
A complete beat is randomly skipped during the pressure curve cycle.
The following beat reverts to normal R to R intervals.

Aberrant Sinus Conduction (AS)

The AS cycle inserts one pulse so low that is is virtually non-existent.
This causes CuffLink to skip one diastolic pulse and then return to nor-
mal sinus pulses.



Pressure Testing

Remote Commands

Internal Pump

CuffLink now has an internal compressor which eliminates the need to
manually inflate the cuff for NIBP monitor testing. This automates your
static pressure measurements, leak testing, and relief valve testing.

Pop Off Added to Press Menu

Perform over-pressure tests on your NIBP monitors with this addition to

the PRESS menu.

Utility Menu Added to Leak Test

Select cuff size, tun printing on or off, and choose a target pressure for

leak testing.

Manometer

CuffLink simulates a digital manometer with pump capabilities.

CuffLink has new RS-232 commands to support its new functions.

Command
DEFLATE
INFLATE
KEYTEST
MKARR_AF
MKARR_MB
MKARR_PAC
MKARR_PVC
MKARR_AS
POPOFF
PUMPPCB

Function

Releases pressure inside CuffLink

Pumps CuffLink to 200 mmHg or specified pressure
Tests CuffLink's keyboard

Simulates atrial fibrillation

Simulates a missed beat

Simulates premature atrial contraction

Simulates premature ventricular contraction
Simulates aberrant sinus conduction

Tests monitor's overpressure valve

Determines if pump PCB is installed in CuffLink
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Auscultatory Option Support

CuffLink firmware revisions 3.0 and above will include support for
Cufflink's Auscultatory Option (must be purchased separately).

With the Auscultatory Option installed, you can test selected dual-sensor
monitors (the oscillometric pressure pulse is simultaneously output at the
same time as the auscultatory signal).

You must have at least revision 3.0 to install the Auscultatory Option.

About This Manual

This manual was designed as a reference so you can easily find informa-
tion you need on any topic. '

Chapter 1 covers specifications and familiarizes you with the controls
and indicators.

Chapter 2 gives an overview on NIBP monitoring.
Chapter 3 covers operation.

Chapter 4 explains remote, or RS-232 commands, and has an alphabeti-
cal list of commands. The end of the chapter includes programming
examples.

Chapter 5 covers printing CuffLink documents.
Chapter 6 is a reference chapter that includes a menu map and glossary.
Chapter 7 has information on calibration and performance checks.

Chapter 8 includes schematics and a complete parts listing.

The Auscultatory Option

If you see text surrounded by this type of box, we are referring to the
Auscultatory Option. Any text like this relates only to this option and
you must have it installed in your CuffLink to access any of the func-
tions listed within the box.

XViii



CuffLink NIBP Blood Pressure Analyzer

CuffLink provides accurate and repeatable dynamic blood pressure (BP)
waveforms for evaluation of both semi and fully automated oscillometric
Non-Invasive Blood Pressure (NIBP) devices. CuffLink also has an option
available to simulate waveforms for auscultatory devices. This is done by
microprocessor controlled simulation of the patient’s response to the BP
cuff.

To test a device, wrap the BP cuff around the mandrel (supplied with
CuffLink) and insert the cuff adapter in the pressurized line. All tests are
conducted with the BP cuff connected to the system.

CuffLink can generate BP waveforms for seven adult (oscillometric and
auscultatory), five neonate (oscillometric), and 5 arrthythmias. The differ-
ent systolic/diastolic pressure gradients simulate a physiological range of
normal, hypotensive, and hypertensive adult or neonate patients. Actual
patient data was used to design the preprogrammed peripheral pulse
waveforms and envelopes.

CuffLink can produce qualitative measurements of BP cuff pressure and
inflate/deflate timing.

Q. <
<<
= am] N

OSCILLATION AMPL ITUDE

em———

SYS

PRESSURE

PGS,

CUFF

The cuff pressure waveform during blood pressure measurement

CuffLink also offers automated leak testing of NIBP monitors. An inter-
nal pump pressurizes the NIBP system under test. Press a key to initiate a
60 second leak test once the desired pressure is reached.

You can use CuffLink’s digital manometer instead of a mercury column
for doing pressure measurements. CuffLink facilitates overpressure testing
of NIBP monitors by automatically detecting and displaying the over-
pressure point.
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System Requirements

Auscultatory Option

Designed for use with selected dual-sensor NIBP monitors, this option
allows you to analyze device performance for both oscillometric and
auscultatory measurements. CuffLink will test your entire system,
including the patient monitor, cuff, and the auscultatory sensor.

CuffLink has seven adult auscultatory NIBP selections at preset nor-
mal sinus heart rates. This auscultatory NIBP simulation has both a
mechanical force and an electrical signal format. The mechanical force
output is generated by a linear actuator located within the auscultatory
mandrel assembly. The electrical signal generated by the CuffLink aus-
cultatory option replaces the microphone pickup and is directly i mput
into the NIBP device under test.

Hardware
The Auscultatory Option consists of a printed circuit board and an
auscultatory mandrel assembly that connects to CuffLink's adult mandrel.

Firmware
You need CuffLink firmware version 3.0 or greater to use the
Auscultatory Option.
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Specifications

Target Blood Pressure Selections

Target Valve (MAP) HR
Select BP (mmHg] (BPM) Waveform Type
60/30  [40) p
80/50 (62) 60
400/65 (75) 80
Adult 120/80  (90) 120 Normal Sinus
150/100 (115) 160
200/150 (165) 200
255/195 (215) 240
30
60/30 (40) 40
80/50 (62) é0
, 400/65  (75) 80 .
Neonate 120/80  (90) 120 Normal Sinus
150/100 (115) 160
200
240
Premature Atrial Contrachion
Premature Veniriaslor Controdion
Arrhythmias 120/80 (90) 80 Atrial Fibrillation
Missed Beat
Aberrant Sinus Conduction
Target Value (MAP) HR
Select BP (mmHg) (BPM) Waveform Type
60/30 (40) ig Normal Sinus
) 80/50 (62) 60 Mechanical Force
400/65  (75)
Auscultatory 80
. 120/80 (90) . .
Option 120 Electrical Signal
150/100 (115) R
160 Normal Microphone
200/150 (165) . .
255/195  (215) 200 Reversed Microphone
240 Low Signal Microphone
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Preprogrammed Pulse Envelope

Horizontal Axis (cuff pressure)

0 to 300 mmHg in 1.0 mmHg steps

2.0 mmHg (nominal)

Vertical Axis 100% gain with normal adult cuff
0 to 200% selectable
. 2.0 mmHg @ MAP
Pulse Amplitude (adult) 100% gain

Repeatability +1% of selected target value
Pulse Waveforms
Pulse ID # Pulse Width {ms) Rise Time (ms)
0 800 270
1 500 . 165
2 250 85
3 720 90
4 230 80
5 280 96
é 350 100
7 480 108
8 980 180
4 1,980 460
10 1,480 330
Digital Manometer
Pressure Maximum = 499.75 mmHg
Pump 2.0 liters/minute minimum {free flow)
Automated Leak Testing
Start Pressure Maximum = 499.75 mmHg
Elapsed Time Fixed at 60 seconds
Leak Rate Range 0.25 to 499.75 mmHg/minute
Pump 2.0 liters/minute minimum (free flow)

1-2
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Accuracy
Parameter Valuve
Mean Arterial Pressure
(MAP) +1.0% of Target Value
Cuff Pressure ‘ +1.0% of reading (+1 mmHg)
input Overpressure Limit +1500 mmHg
Display
Parameter Value
Alphanumeric and Graphic LCD Display
Alphanumeric Mode 8 lines by 40 characters
Graphics Mode 64 vertical by 240 horizontal dot matrix
Backlight with Viewing Angle Adjustment
Control Keys
Parameter Value
FltoF5
Function Keys Enter
Escape
Up
Cursor
Left
Right
Parameter Selections

Pull Down menus with on screen help

Software defined function keys (F1 fo F5)

1-3
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Ranges for MAKEARM Test Values

Parameter Range

. 0.0 to 500 mmHg on display
On Line Cuff Pressure 0.0 to 300 mmHg on graph
Peak Cuff Pressure 500 mmHg peok

Inflate Time

0.1 to 999.9 seconds

Inflate Rate

0.1 to 999.9 mmHg/second

Deflate Time

0.1 to 999.9 seconds

Deflate Rate

0.1 to 999.9 mmHg/second

Total Measurement Time

999.9 seconds maximum

Heart Rate

30
40
60
80
120
160
200
240

Systolic/Diastolic Pressure Target Value

Mean Arterial Pressure [MAP) Target Value

Andlog Oulputs

Cuff Pressure

0 to 499.75 mmHg FS, +1.0% of reading,
+1.0 mmHg (cuff)
10 mV/mmHg

Pulse Pressure

0 to 5.0 mmHg FS, £1.0% of reading
1.0 V/mmHg

Auscultatory

0-12 V uncalibrated
Typical 2 VDC with 2.4 V signal

Microphone

0-2.2 V uncalibrated
Typicol 0.36 VDC with 0.36-0.73 V signal
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Mandrels
Adult Mandre!
Five interlocking plastic blocks that produce four sizes:

Large Adult use all blocks
Adult use 2 curved end blocks and 2 rectangle blocks
Small Adult use 2 curved end blocks and 1 rectangle block
Child use 2 curved end blocks

Neonate Mandrel

One plastic truncated cylinder that accommodates three different circumferences
(14 em, 10 em, and 7.6 cm)

Auscultatory Mandrel

Module that contains the solencid puck assembly
Connects to Adult Mandrel for different sizes

Physical Dimensions

Width  12.5 inches
Size Height 5.0 inches
length  15.0 inches

Weight A 15 pounds

Power Requirements

115/220 volts AC
50 Waits average
100 Watts peak
50/60 Hz

Power

For 120 volt operation:
100-130 VAC

For 240 volt operation:
200-250 VAC

Input voltage range {AC volts)

1 ASB, 250VAC@ 120V
1/2ASB, 250 VAC @ 240 V

Fuses

1-5
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Cuff Adapters
Adapter Part Number
Male/Female LUER Locking 9503-0018
Female/Male LUER Non-Locking Taper 9503-0017
5/32" Male/Male Hose Barb 9503-0020
1/4: Male/Male Hose Barb 9503-0023
1/8" Male/Male Hose Barb 9503-0019
Male/Female Clippard (Critikon, Siemens) 9503-0014
Colder/CPC (Marquete, Protocol) 9503-0015
OBAC Quick Release (Hewlett Packard) 9503-0016
Digital Interfaces
RS-232/Serial
300
600
1200
Baud Rates 2400
4800
9600
Stop Bits !
p b 2
Odd
Parity Even
off
Xon/Xoff
Handshake RTS/CTS
None
Paralle! Port (Printer) Cenironics compatible
Pulse Sync -0t 5 VDC (TTL)
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Standard Accessories
1.  Soft vinyl accessory pouch

Hospital grade power cord set
Adult cuff mandrel

Neonate cuff mandrel

A

Eight cuff adapters

Standard Auscultatory Option Accessories

1. Auscultatory cuff mandrel

Storage

Store in a dry area within the temperature range of 32°F to 122°F. No
inspection or maintenance is required during storage.

Miscellaneous
1.  Calendar clock with battery backup

2. Internal PCB expansion slot
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Front Panel Controls and Indicators

trols and indicators.

Use the next section to become familiar with CuffLink's front panel con-

T
ey

Fer
Display ”

e Handle
Esc Key
Auscultatory Outputs
Function Keys
Cuff Connect : : ‘ Arrow Keys
Cuff Output . \

Ent Key
Pulse Output Display View

Sync Oufpqu Control Knob

Beeper Volume
Control Knob

CuffLink front and side panel controls and indicators
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Display

“Esc” Key

“Ent” Key

The LCD (Liquid Crystal Display) is a full alphanumeric and graphic dis-
play. The maximum number of characters able to be on a single line at
any given time is 40, and the number of lines from top to bottom is 8,
thereby producing a possible 320 character display. The graphics mode of
the display is defined by a grid of 64 vertical pixels by 240 horizontal pix-
els. This mode enables display of the cuff pressure waveform.

Display viewing angle is adjustable, so if the display appears blank (view
angle set too low), or dark (view angle set too high) the view angle may
need to be adjusted for optimum visibility (see Display View Control
Knob).

" The Esc (escape) key enables the user to exit any menu, exit without sav-

ing new data, or abort any function of CuffLink. Continuously holding
down the escape key will return the user to the CuffLink logo display
from any menu.

Pressing the Ent (enter) key will select a highlighted menu, initiate a
CuffLink function, or store data in EEROM. In effect, the enter key is
the opposite of the escape key.

Function Keys (Programmable Keys) |

* The function keys are labeled F1 through F5. Pressing any one of these

keys will execute the function, defined by software, that is displayed
above that particular key.

Arrow Keys (Up, Down, Left, Right)

The arrow keys are the cursor control keys. Pressing the up arrow key
moves the cursor on the display in a upward direction or increases the
highlighted value. Pressing the down arrow key moves the cursor on the
display in a downward direction or decreases the highlighted value. The
down arrow key is also capable of pulling down the submenus of a high-
lighted main menu. Pressing the left or right arrow keys will produce cur-
sor movement in the corresponding direction. Holding any arrow key
down continuously will cause a repeating of the action of that key.
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Cuff Connect
A quick disconnect type of port provides the output connection from the
pulse producing motor inside CuffLink, to the line connecting the cuff
and the BP patient monitor.

Cuff Output

This is a voltage output proportional to cuff pressure (10mv/mmHg). It is
always active with a range of -5VDC to +5VDC (-500mmHg to
+500mmHg). The accuracy is specified for positive pressures only.

Example:
1.0 volt = 100 mmHg
2.5 volts = 250 mmHg

This signal is also useful when connected to a storage oscilloscope or
strip recorder to observe the cuff inflate/deflate cycle.

Output impedance is 100 ohms.
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Pulse Output

Sync Ouiput

This is a voltage output proportional to pulse pressure. It is only active
when CuffLink is outputting pressure pulses. The output is at 0 volts in
the inactive state. The pulse voltage is taken from the pressure transducer
and the large static cuff pressure is subtracted. For example, if the cuff is
inflated to 150 mmHg and the pulse is 1.2 mmHg in amplitude, only the
1.2 mmHg portion of the signal is presented at this output.

The pulse output voltage is 1 VDC/mmHg and has a range of -5 VDC to
+5 VDC (-5 mmHg to +5 mmHg).

Example:
1.0 volt = 1.0 mmHg pulse
0.5 volt = 0.5 mmHg pulse

When CuffLink is simulating blood pressure it removes the static cuff
pressure from the pulse output (forcing it to 0 VDC) at the beginning of
each heartbeat. During the heartbeat the amplitude of the pulse is out-
put. As the cuff deflates (or inflates) this process is repeated for each
heartbeat.

Output impedance is 100 ohms.

This is a logic level (0 to 5VDC) that outputs a pulse at the start of every
heartbeat. When CuffLink is not outputting pressure pulses this output is
at OVDC. When CuffLink is outputting pressure pulses the output is
high (5VDC) during the pulse and low between the end of one pulse and
the start of the next pulse. This output is useful for measuring heart rate
and synchronizing a scope trigger for viewing individual pressure pulses
on the pulse output.

Output impedance is 100 ohms.

11
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Beeper Volume Control Knob

Display View Control Knob

Side Panel Contro
Handle

The amplitude of the CuffLink audible feedback may be adjusted by
turning the beeper volume control knob. Turning the knob clockwise
(towards the “MAX” label next to the knob) will increase the volume of
the beeper, while tuming the knob counterclockwise will decrease the
beeper volume.

The angle at which the display is most visible is adjustable with the dis-
play view control knob. Turning the knob clockwise (towards the
“DARK” label next to the knob) will increase the contrast of the display,
or make the display darker. Turning the knob counterclockwise will
decrease the contrast, making the display lighter.

Is and Indicators

The handle for transporting CuffLink is located on the right side of the
instrument case.

Auscultatory Output

Mandrel
Voltage output is normally 2 to 3 Vdc (steady state) with an output
pulse of 2 to 5 Vdc.

Microphone
This is an attenuated signal limited to +0.75 Vdc that you connect to
the monitor input. '
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Rear Panel Controls and Indicators

Power Cord Input \ I Fan Intake

Power Switch

Fuse Label ~

Serial Number =

Fuse Cover Voltage Selecior

/

NE

Printer Port RS-232 Port

Power Switch

Power Cord Input

Fuse Cover

Voltage Selector

Fan Intake

CuffLink rear panel controls and indicators

The “on” position of the power switch is represented by “1” and the “off”
position is labeled “0”.

The input for the CuffLink power cord 1s located next to the power
switch. This is the connection for the detachable power cord.

The fuse(s) are located behind the fuse cover. The fuse cover may be
carefully pried open at 3a.

CuffLink is able to operate on two different line voltages. The voltage
selector indicates the voltage (either 120V or 240V) at which CuffLink
will operate. There are an additional two voltages (100V and 220V) listed
on the back panel. These do not apply to CuffLink.

A hole cut in the rear panel of the case provides ventilation for CuffLink
from the fan. Care should be exercised not to block the fan intake or to
insert anything into the metal protector.
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RS-232 Port

Printer Port

. Serial Number

This is the connector for the RS-232 serial interface. It is a 25 pin (DB25),
male, “D” shell connector (same pinout as PC compatible computer).

The connector for the parallel printer is a 25 pin (DB25), female, “D”
shell connector. The printer port is Centronics compatible (same pinout
as a PC compatible computer).

The four digit CuffLink serial number is located above the printer port.
The serial number should be documented along with the model number
whenever CuffLink is shipped to Dynatech Nevada.

Fuse Label and Fuse Replacement

The fuse label documents the type of fuses needed. Use one 1ASB 250
VAC fuse (DNI part no. 1005-0184) if CuffLink is set for 120 volt opera-
tion, and two 1/2 Amp 250 VAC fuses (DNI part no. 1005-0185) if
CuffLink is set for 240 volt operation.

Replacing Fuses
1. Turmn CuffLink’s power off and unplug the power cord.

2. Remove the fuse cover with a small blade screwdriver. The plastic
fuseholder should pop out of the CuffLink case.

3. Use the screwdriver to pry the old fuse out of the plastic holder.
4. Install the new fuse.

5. Replace the fuseholder by simply pushing the fuseholder back into
place.
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Before You Begin...

Power-Up

Attach the power cord supplied with CuffLink to the power cord input
on the CuffLink back panel. Plug the unit into a properly rated outlet.
Tumn CuffLink on by pushing the power switch on the back panel to the
“On” position (marked “17). CuffLink performs a self test and system ini-
tialization.

The CuffLink logo display is visible for about 5 seconds during the
power-up initialization procedure. The current time and date is in the
upper right hand corner and the software revision, along with installed
options, is directly below the “CuffLink” name.

CuffLink Menu Structure

The Main Menus Are:

After the 5 second logo display, CuffLink will then display the main
menus, which are listed across the top of the display.

Select BP (Select Blood Pressure)
Press (Pressure Tests)

Util (Utlities)

Comm ‘ (Communications Ports)
Auto (Autosequences)

Along the bottom of the display is the menu description, which is a brief
description of the contents or purpose of each highlighted menu. If a

pulldown menu, or submenu, is visible (the box below main menu titles),
the menu description will pertain to what is highlighted in that submenu.

ADAMS Adult (under “Select BP” menu) is automatically highlighted
after initialization (pressing the Esc key twice at this point will return
CuffLink to the logo display and initialization procedure).

1-15
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Moving Around the Menu Map

Select BP Press Util Comm Auto
ADAMS Adult leak Test  Set Clock Configure Execute
60/30 (40) Manometer  Pop Time Comm Test  Utility
80/50 (62) Pop Off logo Edit
100/65 (75) System View
120/80 (90) Print Test Name
150/100 (115) Key Test Print
200/150 (165) Speaker Test Init
255/195 (215) 440 Print All
HiRate Adjust Play Init All
AdjEnv Adjust Freq
Print Adjust Period
Zero Pressure Sweep
ADAMS Neonate Display Test
-60/30 (40) Short
80/50 (62) Long
100/65 (75) Display QC Date
120/80 (90) ROM Checksums
150/100 (115) U2
HiRate u3
AdiEnv u4
Print Config Init
Zero Pressure User Envelope
Arrhythmias Store User
NSR Recal User
PAC Draw User
PVC Print User
Iﬁ\i} Maoke Arm
ASC P”';Z, ot
Ausculmtory Scale
60/30 (40) Draw
80/50 (62) Rote
100/65 (75) yyrr
120/80 (90) Init Ausc
150/100 (115) Set Ausc
200/150 (165) Puck Test
255/195(215) Mic Stim
HiRate
AdiEnv D/A Test
Print
Urility
Zero Pressure
Cufflink Menu Map
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Arrow Keys

Select one of the main menus by pressing the left or right arrow keys.
When the desired menu is highlighted, press Ent or the down arrow to
pull down the submenu. Press either the up or down arrow key to move
the dark blue rectangle (hereafter referred to as the “cursor”) up or down
in the submenu.

“Ent” Key
When the cursor is at the desired location on any menu, press Ent (enter)
to select or activate the highlighted parameter.

“Esc” Key

Pressing the Esc (escape) key will return to the menu that was displayed
prior to the current menu. An example: Pressing Esc when CuffLink is

showing the Set Clock display will return the user back one step to the

Util submenu.

Holding the escape key down will eventually return CuffLink from any
menu or submenu back to the logo display and initialization procedure.

Holding any of the keys down will result in a repeating action of that
key.
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Non-Invasive Blood Pressure (NIBP) Monitoring

Blood pressure can be measured using a variety of techniques. They can
be classified into 2 major categories. They are known as invasive and
non-invasive. The invasive approach inserts a catheter into an artery of a
test subject. The catheter may contain a pressure transducer at its tip or it
may be fluid filled and couple the blood pressure thru the fluid to an
external transducer. The change of fluid pressure (i.e. blood pressure) in
the subject’s artery is said to be measured invasively. This technique is
also referred to as a direct measurement since the parameter being mea-
sured is directly coupled to the transducer.

The non-invasive technique can be realized several ways. It usually
involves the use of an inflatable cuff wrapped around the limb of a test
subject. The cuff is inflated and deflated at a controlled rate and physical
parameters are observed. The auscultatory and oscillometric techniques
are well known non-invasive methods. These methods are indirect
because they do not couple directly to the artery.

Auscultatory Technique
The auscultatory technique is based on the sounds caused by the blood
flow through the artery that is surrounded by the cuff. These sounds are
known as Korotkoff sounds. In manual blood pressure measurement
these sounds are detected by a human observer using a stethoscope.
Automated blood pressure monitors use an audio transducer (e.g. micro-
phone) to convert the Korotkoff sounds into electric signals. The cuff is
inflated to a point that occludes the artery. The pressure in the cuff is
lowered. The cuff pressure at which the Korotkoff sounds are first detect-
ed is the systolic pressure. The monitor continues to decrease the cuff
pressure until the Korotkoff sounds disappear. The cuff pressure at this
point is called diastolic pressure.
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Oscillometric Technique

The oscillometric technique does not use Korotkoff sounds to determine
blood pressure. The oscillometric technique monitors the changes in cuff
pressure caused by the flow of blood thru the artery. The monitor inflates
the cuff to a pressure that occludes the artery. Even when the artery is
occluded, the pumping of the heart against the artery can cause small
pressure pulses in the cuff baseline pressure. The monitor lowers cuff
pressure at a controlled rate. As the cuff pressure goes down, blood starts
to flow thru the artery. The increasing blood flow causes the amplitude
of the pressure pulses in the cuff to increase. These pressure pulses con-
tinue to increase in amplitude with decreasing cuff pressure until they
reach a maximum amplitude at which point they begin to decrease with
decreasing cuff pressure. The cuff pressure at which the pulse amplitude
is the greatest is known as Mean Arterial Pressure (MAP). The manner in
which the pulse amplitudes vary is often referred to as a pulse envelope.
The envelope is an imaginary line that connects the peak of each pressure
pulse and forms an outline. The shape of the envelope is observed by the
monitor using a variety of techniques to determine the diastolic and sys-

tolic blood pressures.

Auscultatory vs. Oscillometric Techniques

The auscultatory response is based on the sounds heard with a micro-
phone. The cuff is inflated to a pressure much higher than systole. As the
cuff is deflated the observer (or automated monitor) listens for the onset
of K sounds. The cuff pressure at which the K sounds are first detected is
treated as systolic pressure. Notice that some smaller K sounds are shown
before the systolic point. In many cases there is a threshold point. The
point at which the sounds jump from some very low level to a much larg-
er level is more typical with live subjects. The K sound amplitude does -
not change much as the cuff continues to deflate until the point of dias-
tole is reached. At this point, there is an abrupt drop in K sound ampli-
tude. : :
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: : Distole --
Oscillometric Response  sysole ——{-———--

(Pressure Pulses)

Distole

Auscultatory Response
(Korotkoff Sounds)

Time

MAP -
Distole —-

Cuff Pressure

Time

Auscultatory vs. Oscillometric Techniques

The oscillometric response is quite different from the auscultatory
response. Note that the oscillometric pulse amplitudes are constantly
changing. Also note that there is no point where the pulses abruptly
change in amplitude. There is a point where the pulse amplitude reaches
a peak. It is generally agreed that the cuff pressure at peak pulse ampli-
tude is the mean arterial pressure (MAP). Note that MAP is not easily
identified using the auscultatory method.
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Pulse Amplitude
The amplitude of the oscillometric pulses (hereafter referred to as ‘puls-
es’) is quite small when compared to the static pressure in the cuff. The
pulses are present on the cuff pressure waveform as very small spikes.
They are shown in amplified form with the cuff pressure stripped off to
reveal the manner in which the amplitude varies as a function of cuff
pressure. Notice that the peak pulse amplitude is 2 mmHg at a cuff pres-
sure of 115 mmHg in the example shown.

mmHg mmHg
3 A
200-
(-]
©
£ e
a 2
< &
2 * Cuff Pressure
a v Envelope
204 100 o
N
7/ \
\\
1.0 - % N Pulse

\ _
\
O\
\
—
7/
/
/
/
y

Time

Pulse amplitude and cuff pressure as a function of time during a
linear deflate

In general, the peak pulse amplitude is 1-3% of the cuff pressure at which
it occurs. Therefore, the monitor must be able to strip off the large static
cuff pressure to measure the individual pulse. Since the pulses are so
small it is possible for artifact conditions to obscure the pulse. Patient
motion and respiration are common artifacts that the monitor must
reject. When the cuff pressure is quite high the pulse amplitude is small.
As the cuff deflates, the pulse amplitudes increase to a maximum and
then begin to decrease to a minimum.
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Cuff'Deflafion

The linear deflate method is also known as continuous bleed. This is the
method a nurse normally uses when measuring blood pressure manually.
If the deflate is slow, the accuracy is improved. For example, if the bleed
rate is 1 mmHg/sec and the heart rate is 60 beats/min, then the cuff pres-
sure changes 1 mmHg per heart beat. Therefore, the error due to change
in cuff pressure is limited to 1 mmHg. If the bleed rate is 10 mmHg/sec,
then the cuff pressure changes 10 mmHg per heartbeat and the potential
error due to change in cuff pressure is 10 mmHg. This error is in addition
to the error of the method being used to determine blood pressure. The
tradeoff is accuracy versus patient discomfort. The automated monitors
employ algorithms to interpret the measurement points to minimize
error due to rapid deflate. As an aside, take note the next time someone
measures your blood pressure. If they deflate the cuff faster than 3
mmHg/sec they are introducing appreciable error into their ability to
measure your blood pressure. For example, if the cuff is inflated to 180
mmHg and then deflated to 60 mmHg, it should take 40 seconds at a
deflation rate of 3 mmHg/second.

A typical deflate method used by automated monitors is known as step-

wise deflate.
" mmHg Pulse Pair
150+ /
Step Deflate
100 Rapid Deflate
mmHg  Amplified Pulses —]

50+ 2.04- y f.;
-4 = / N
2 1.0 / \
5 : [ il
S =

Time

Cuff pressure and pulse amplitude vs. time for a commercial monitor
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The cuff is inflated to a pressure much greater than systole and deflated
in discrete steps. Typical step deflate size is from 4 to 10 mmHg depend-
ing on the monitor and cuff size being used. After the deflate, the moni-
tor measures some number of pulses before deflating again. The number
of pulses gathered depends on the monitor software and the algorithm
used. In a stat mode, it is common to gather only one pulse per step. In
normal mode, it is common to gather pulses until at least 2 pulses are
within some tolerance of each other in amplitude for artifact rejection.
When a monitor step deflates in large steps it must interpolate the shape
of the pulse envelope. The larger the step size the larger the potential for
error when interpolating. If the step size is small the potential for error is
reduced. Much effort has been spent by manufacturers to maximize step
size and minimize error with varying degrees of success. With the intro-
duction of CuffLink it is now possible to compare normal mode to stat
mode and observe the repeatability of the monitor as a function of step
size and pulse pair matching. The end of the measurement cycle is
defined as the point at which diastolic pressure has been determined. At
this time the cuff is rapidly deflated to further minimize patient discom-
fort.

BP Determination
The manner in which oscillometric pulses vary as a function of cuff pres-
sure is open to interpretation. Height based and slope based algorithms
are used to determine blood pressure based on pulse amplitudes. The
illustration below shows the same pulse envelope and how it may be
interpreted by these two differerit methods.

Pulse Pulse
Amplitude Amp|itude
| A

Mep 24 ———-—-—

Distole 7 A

4 — -

Systole 7% Tain it o
1

! )
b
Lo
. Cuff Cuff
S . #= Pressure Pressure
I Map | . Mop

Distole Systole Distole  Systole

Height Interpretation Slope Interpretation

Height and Slope Interpretations for determining blood pressure from pulse amplitude data
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Height Method |
The peak pulse amplitude is treated as MAP and normalized to a value of
100%. The cuff pressure at MAP is the MAP pressure. Systole and dias-
tole are fixed percentages based on MAP. The cuff pressure under dias-
tole is the diastolic pressure and the cuff pressure under systole is the sys-
tolic pressure. There is no standard to suggest what the percentages for
systole and diastole should be or even that they should be fixed percent-
ages. Every manufacturer using height based algorithms has performed its
own clinical trials and drawn its own conclusion as to what the percent-
ages should be and whether they are fixed or not as a function of MAP
pressure. :

Slope Method
There are many methods employed to determine how many slopes
should be drawn and what conclusions can be made about their intersec-
tion. As shown in this example, the cuff pressure under the intersection
of the slopes is treated as the systolic and diastolic pressures. There is no
standard for slope algorithms just as there is no standard for height algo-
rithms.

NIBP Monitor Testing

Manufacturers of non-invasive blood pressure monitors using the oscillo-
metric technique have performed clinical trials to determine the correla-
tion between both auscultatory techniques and invasive (arterial line)
methods of measuring blood pressure to the oscillometric technique.
Various interpretations have emerged from these manufacturers with
varying degrees of agreement. At present, no regulatory agency has put
forth a standard as to how pulse amplitudes should be interpreted to
determine blood pressure. Therefore, the accuracy and repeatability of
these monitors is difficult to determine. '

Conclusion
With the introduction of CuffLink, it is now possible to determine the
repeatability and agreement of these monitors. CuffLink produces a sta-
ble “live subject™ response to the cuff during the measurement cycle.
Since CuffLink produces the same response independent of the
inflate/deflate cycle or the algorithm used by the monitor, we offer the
term "Target Value" as an approximation of the patient's actual blood
pressure.

Absolute dynamic accuracy cannot be assigned to MAP, diastolic, and
systolic target values at this time because no standard exists. Should any
public standards emerge, CuffLink may be programmed to implement
them and test blood pressure monitor accuracy.
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SELECT BP

The “Select BP” (Select Blood Pressure) test is simulates a human arm
and produces target value blood pressures.

Adult Neonate Adult Arrhythmias
Blood Mean Blood Mean Premature Atrial
Pressure Arterial Pressure Arterial Contraction
(mmHg) Pressure {mmHg) Pressure
(mmHg) {mmHg) Premature Ventricular
Contraction
60/30 40
80/50 62 gg;gg :(2) Atrial Fibrillation
400/65 75 400/65 75
120/80 90 120/80 %0 Missed Beat
150/100 1S 150/100 15
200/150 165 Aberrant Sinus
255/195 215 Conduction
. Blood Pressure and
Heart Rate Selections Heart Rate
30
40 Blood Pressure fixed at
60 120/80 (90)
80
120 Heart Rate fixed at 80
160 BPM
200
240
SELECT BP
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Setup
Equipment
You need the following equipment to test blood pressure readings of an
NIBP monitor:

1.  NIBP monitor
CuffLink*
Mandrel*

BP cuff

Hoses that attach cuff to monitor

& oA woN

Cuff Adapter for monitor being tested*

* = Jtems supplied with CuffLink

Adult Cuff Mandrel Sizes:

Large Adult Use 2 end blocks and
3 spacer blocks

Adult Use 2 end blocks and
2 spacer blocks

Small Adult Use 2 end blocks and
1 spacer block

Child Use 2 end blocks and

no spacer blocks

Adult cuff mandrel sizes

3-2
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Large Medium

CuffLink neonate mandrel

Puck

Connector for
cuff adapter

Connects to Adult Mandrel

Auscultatory mandrel



S

CuffLink

NIBP Monitor

Pneumatic Hose (s)

Dual hose systems: connect
Cuff Adapter to hose
marked "Sense". If both
hoses are unmarked,
connnect Cuff Adapter to

either hose.

"T" Connector

Must be connected closer
to cuff than monitor

Cuff Connecior

Cuff Connect Port
( (front panel)

To connect: push Cuff Adapter
in until a click is heard.

To disconnect: push sleeve
back to release Cuff Adapter.

}— CuffLink

Wraps around mandrel

BP CUH: CUH Mandrel

Connecting Cufflink to an NIBP monitor

Connections

1.

Attach BP cuff to NIBP monitor as documented in the operator’s
manual for that monitor.

Wrap cuff tightly around the mandrel.

Connect the cuff adapter “T” connector into the line nearest the

cuff. If the NIBP monitor has 2 pneumatic hoses connected to the
cuff, insert the cuff adapter into the hose labeled- “Sense”. If neither
hose is labeled, the cuff adapter may be inserted into either hose.

Do not connect the cuff adapter to CuffLink at this time, unless
CuffLink has been warming up for at least 15 minutes. The reason
for this is explained further in the “Zero Pressure” section.

Both the NIBP monitor and CiiffLink should be powered up at this

point. CuffLink is now ready to simulate the human arm in order
to reliably evaluate the NIBP monitor.
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Make Arm Display

Measured
CL.JH: Pressure parameters
in mmHg 1
200 Cuff Pressure Waveform EUﬁPres 0
. - Peak 1
_1'28 (drawn durmg testing) DgHRgtae 56‘3
DeflTime 17.5
80 InflRate 46.7
40 InfilTime 3.3
TotlTime 22.0
§ 0 10 20 120/?0 (99) A
Elapsed time in secons / \
Heart Rate indicator Current BP MAP
(appears during festing) Target Value

CuffLink “Makearm” display

Graph

The vertical axis of the graph indicates cuff pressure in millimeters of
mercury (mmHg). The horizontal axis indicates elapsed time in seconds.

CuffLink graphs are auto-ranging. If the cuff pressure curve values extend
beyond the displayed ranges, the entire graph will be redrawn on the dis-
play. The result of this is that the curve will appear more compact. Note
that the values along the horizontal and/or vertical axis have adapted to
accommodate the modified curve. The values along the curve, therefore,

have remained the same.

Description of Measured Test Parameters
The test parameters are listed on the right side of the display. These val-

ues are defined as follows:

1. CuffPres: On-Line Cuff Pressure
CuffPeak: Peak Cuff Pressure
DeflRate: Deflate Rate
DeflTime: Deflate Time

A S S

InflRate: Inflate Rate
6. InflTime: Inflate Time

(mmHg)
(mmHg)
(mmHg/second)
(seconds)
(mmHg/second)

(seconds)

7. TotlTime: Total Measurement Time (seconds)
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CuffLink

\(\

Description of Terms
Defl Pr Ref = Deflate Pressure Reference
Defl Time = Deflate Time
Defl Tm Ref = Deflate Time Reference
Cuff Pressure Infl Time = Inflate Time
Pﬁck Press = Peak Cuff Pressure
k Press+—————~— Physt = Hysteresis Pressure
Pea ress ! Pthresh = Threshold Pressure
! Totl Time = Total Time
I
i
|
i
|
|
i
|
:
Defl Pr Ref+—--4--t+-———--———
i |
| |
| |
| i
| |
| 1
i |
Pthresh +—- : i
] |
] | |
Pthresh-Physt - {-——-—}———-——-—-———————-——-*-—-————-—-——-—-——E ————— l
] | X
: —) : : i Time
! \ -t Defl Time /#' !
| Infl Time Defl Tm Ref !
|
- Totl Time o
\Totl Time is variable
Set to zero at this point

"Makearm" measured test parameters

Current Blood Pressure Target Value Setting

This value is shown just below the list of test parameters on the Makearm
display and indicates which BP target value is currently being simulated
by CuffLink.
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Heart Rates (HiRate)
Choose “ADAMS Adult” or “ADAMS Neonate” under the “Select BP?
main menu and press “Enter”. Highlight the blood pressure target value
you want CuffLink to simulate. Press F1 (“HtRate”) on the “ADAMS
Family Target value” display and CuffLink will display the heart rates.
Use the arrow keys to choose a heart rate and then press “Enter”.

*** Select Heart Rate (BPM) ***

| 30 4 120 _160 200 24

Use arrow keys to select new heart rate.

Cufflink “Select Heart Rate” display. Use the arrow keys to select the
heart rate and press “Enter”.

A CuffLink pop up window will confirm which heart rate you have cho-
sen. When the target value display reappears, press “Enter” to display the
“makearm” graph. The current heart rate setting is shown in the upper
part of the “makearm” graph next to “CuffPres”.

Current Heart Rate Setting

200 82) BPM CufiPres 0
160 CuffPeak 162
120 DefiRate 5.1
DeflTime 17.5
80 InflIRate. 46.7
40 InflTime 3.3
¥ TotiTime 22.0

0 10 20 30 120/80 (90) A )

The heart rate setting is shown on the “Makearm” graph.

Pressure Envelope Adjustments (AdjEnv)
With this option you can modify the gain (amplitude) or shift (BP value)
of the blood pressure envelope and draw the envelope you have specified.

From the main menu under “Select BP”, choose “ADAMS Adult” or
“ADAMS Neonate”. Highlight the target value you want CuffLink to
simulate, then press F2 (“AdjEnv”) to make adjustments to the pressure
envelope. When you have finished, you can view the pressure envelope
by selecting “Draw” (F4).
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CuffLink

Selection

Box Current Target Value
(BP and MAP)

*** Pressure (urve Adjust ***
120/ 80 (90)

1 ?0
Gﬁin% ?Zift Draw
J

|

| [r F3| |Fa
Gain% Shift Press F3 to view the
Valuve Valve pressure envelope
you have specified.

Cufflink “Pressure Curve Adjust” display

Press “Enter” to save the pressure envelope or “Escape” to undo any
changes you’ve made, and CuffLink returns to the target values display.
Press “Enter” and your ready to start the NIBP monitor and simulate the
blood pressure.

Draw

Press F4 to view the waveform you have specified with the “Pressure
Curve Adjust” menu. Pressing “Escape” or “Enter” returns you to the
“Pressure Curve Adjust” menu.
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Gain%
The percent of gain affects the pressure pulse amplitude. The default
value for “Gain%” is 100% and the range is from 1% to 200%.

From the “Pressure Curve Adjust” display, press F1 to move the selection
box to “Gain%” and use the arrow keys to change the value.

Envelope Gain%

200 80 BP\/I 8u;fﬂl;resk 168

160 uffPea
120 G 50 DeflRate 5.1
S 12 DeflTime 17.5
80 InflRate 46.7
40 InflTime 3.3
®TotlTime 22.0
0 10 20 30 120/80 (90) A

If you change the default valve for “Gain%”, it appears below heart rate
on the “makearm” graph.

Shift

“Shift” increases or decreases the blood pressure value by shifting the
entire blood pressure envelope to the left (- shift) or right (+ shift). If you
select a target value of 120/80 and add a +10 mmHg shift, the actual
blood pressure target value simulated changes to 130/90.

Pressure Envelope \

T T T

120 160

120/80 blood pressure envelope, no shift
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120

160

/ Negative 10 mmHg Shift

120/80/ Pressure Envelope

80

Positive 10 mmHg Shift

Negative and positive pressure envelope shifts. Amplitude remains constant.

120,80 pressure envelope (dotted line) shows reference point.

The default value for shift is 0 mmHg and the range is from -100 mmHg
to +100 mmHg. Press F3 on the “Pressure Curve Adjust” display to move

the selection box to “Shift” and use the arrow keys to change the value.

Envelope S\hiﬁ

200 § BPM guggresk 168

160 uffPeal
120 G \ 50 DeflRate 5.1
S M2 DeflTime 17.5
80 InfiIRate 46.7
40 InfilTime 3.3
®TotiTime 22.0
0 10 20 30 120/80 (90)Aj

If you change the default value for “Shift”, it appears below heart rate

and “Gain%” on the “makearm” graph.
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Simulating Adult Blood Pressure
Simulating the “Adams Adult” 120/80 Blood Pressure Target Value

1. Select Adams Adult 120/80.
After power-up and initialization, CuffLink displays the Select BP,
ADAMS Family submenu. Press Ent to display the target values or
blood pressure selections of ADAMS Family. The cursor will ini-
tially be at 120/80. Heart rate is fixed at 80 BPM. Press Ent to
enter the “Make Arm” function for 120/80. CuffLink display will
briefly show:
120/80 (90)
This verifies which parameter was chosen. CuffLink will then draw
the Make Arm display.
Measured
Cl:lff Pressure parameters
in mmHg \
200 Cuff Pressure Waveform &Uggf esk 162
lgg (drawn during testing) DgflR:tae 59
DeflTime 17.5
80 InflRate 46.7
40 InfiTime 3.3
TotlTime 22.0
0 10 20 0 120/80 (90) A
N\ 1 \ _J
Elapsed time in secons / \ \
Heart Rate Indicator Current BP MAP
(appears during festing)  Target Value
CuffLink Makearm display
NOTE: CuffLink pop-up windows will not be visible if Pop Time is
set to 0.00. See section on “Pop Time” (UTIL).
2. Zero Pressure

The value for cuff pressure (CuffPres), shown in the upper right cor-
ner of the “Makearm” display, should read zero pressure (0 mmHg)
before you start a test. If the display is not showing a zero, return to
previous menu by pressing Esc (escape). Make sure nothing is con-
nected to CuffLink’s cuff connect port. Press F5 to zero the pres-
sure. A pop-up message will read:

n.nn mmHg removed

This indicates that CuffPres has been set to match the atmospheric
pressure.
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You only need to zero pressure during the 15 - 20 minute warmup
period. After warmup, the value for CuffPres becomes stable and it
is not necessary to continually zero the cuff pressure.

Press Ent to view the Make Arm graph. The value for CuffPres
should now be set to zero. If CuffPres is not zero, repeat the above

procedure.

3.  Activate NIBP Monitor; Begin Testing

Connect the cuff adapter to CuffLink once you have set CuffPres to
zero.

Initiate the testing sequence of the NIBP monitor (refer to the oper-
ator’s manual for that monitor). The cuff should begin to inflate
around the mandrel. CuffLink will start the peripheral pulse simula-
tion and a curve representing the cuff pressure (Oscillometric
Technique, Chapter 3) will be drawn as the test progresses.

CuffLink initiates blood pressure simulation when the inflate pres-
sure has reached 8.0 mmHg and terminates simulation when the
pressure upon deflate has arrived at 6.0 mmHg.

A small flashing heart will become visible to the left of Total Test
Time (TotlTime, on right side of graph) when simulation begins.
This represents the heart rate. Each color change of the heart signi-
fies one heartbeat.

The NIBP monitor will interpret and display the measured blood
pressure values and heart rate at the completion of the test. The
monitor may have a different reading than the target value dis-
played on the CuffLink Make Arm display. This is normal.
Readings may also be different when the monitor is in the stat
mode rather than the normal (automatic) or manual mode. The
main thing is that readings are consistent and repeatable. Accuracy
for the target values can not be specified because no standard for
blood pressure measurements exists.

Simulating Other ADAMS Family Target Values

Simulation of any of the ADAMS Family target values follows the same
procedure as that of the 120/80 simulation. From the 120/80 Make Arm
display, press Esc to return to the ADAMS Family submenu and choose
the desired target value. Press Ent and the Make Arm display will reap-
pear with a new target value displayed below TotITime.
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BP MAP
60/30 (40)
80/50 . (62)
100/65 (75)
120/80 (90)

150/100 (115)

200/150 (165)

255/195 (215)
Adams Adult target values

Simulating Neonatal Blood Pressure
Neonatal blood pressure target values are in the “Select BP” menu. From
“Select BP” on the main menu, choose “ADAMS Neonate”. This menu
looks and functions the same as the “ADAMS Adult Family” blood pres-

sure menu.

You must use the neonate mandrel with a neonate cuff when using these
target values.

BP MAP
60/30 (40)
80/50 (62)
100/65 (75)
120/80 (90)

150/100 (1s)

Adams Neonate target values

Simulating Arrhythmias
CuffLink gives you five arrhythmias to test your NIBP monitors in the
presence of typical patient arrhythmias. These simulations are a represen-
tation of the peripheral pulse as seen by an oscillometric NIBP momtor
during arrhythmic activity.

Each arrhythmia is generated on a random basis throughout the entire
pressure curve cycle.

See the "Remote Commands" chapter for a description of all RS-232
commands pertaining to arrhythmias.
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A
1.

rrhythmia Types

Premature Atrial Contraction (PAC)

The first pulse of the PAC cycle is premature and lower in amplitude
than a normal sinus pulse. The next pulse would be back in sync
with normal sinus and slightly higher in amplitude. All subsequent
pulses are normal.

Premature Ventricular Contraction (PVC)

This is a representation of the peripheral pulse similar to PAC but
has a different amplitude.

Atrial Fibrillation (AF)

The AF cycle has an irregular R to R interval. Its occurance and
properties (early vs late) are random throughout the pressure curve

cycle.
Missed Beat (MB)

- A complete beat is randomly skipped during the pressure curve

cycle. The following beat reverts to normal R to R intervals.
Aberrant Sinus Conduction (AS)

The AS cycle inserts one pulse so low that is is virtually non-existent.
This causes CuffLink to skip one distal pulse and then return to nor-
mal sinus pulses.

Testing with Adult Arrhythmias

1. Use the adult mandrel and connect CuffLink to the NIBP monitor.
2. Choose SELECT BP from the main menu.
3. Choose Arrhythmias.
4. Select an arrhythmia and press ENT.
5. Zero pressure if CuffPres does not equal zero.
6. Start the NIBP monitor and begin testing.
Heart Rate
Baseline heart rate for all arrhythmias is set at 80 BPM.
Arrhythmia Utilities
1. Print
Press F3 to print results of your arrhythmia tests.
2. Draw
Press F4 to draw the pressure envelope pulse.
3. ZeroPres

Press F5 to zero pressure before testing.
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Simulating Auscultatory Blood Pressure

1.  Choose "Ausc. Option" from Select BP on the main menu. The
auscultatory menus function the same as the ADAMS Adult
Target Values menu.

2. Select a target value and heart rate. Press Ent.

3. Start the NIBP monitor to begin testing.

Blood Pressure Cuff

Sensor (inside cuff)
Must be directly on top
of puck on mandrel

Puck

Auscultatory Mandrel

Correct placement of auscultatory cuff on auscultatory mandrel

Utility

You can set CuffLink to simulate the following conditions:

1. Normal Mandrel
2.  Normal Microphone

3. Reverse Microphone

4. Low Signal Microphone




”;ézgﬁlink

PRESS

If CuffLink is not showing the main menus across the top of the display,
press Esc until the list of main menus is available. Use the arrow keys to
move the cursor to the Press (Pressure Measurements) main menu. If nec-
essary, press Ent or the down arrow key to pull down the submenu box.

From the Press submenu, the user has access to the Pressure Leak Test,
Digital Manometer, and the Pop Off Test.

NIBP Monitor
Cuff Connector
P tic H
neumaic Fose (s Cuff Connect Port

Dual hose systems: connect (front panel)
Cuff Adapter to h
ml;rkedc:’g:r:s o ;sbeofh To connect: push Cuff Adapter
hoses are unmarked in until a click is heard.
connnect Cuff Adap;er to To disconnect: push sleeve
either hose. back to release Cuff Adapter.
"T" Connector k_ Cufflink
Must be connected closer
fo cuff than monitor

BP Culf Cuff Mandrel

Wraps around mandrel

Connections for pressure festing

Refer to the operator’s manual for the NIBP equipment being tested for
further information.
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Leak Test

The Leak Test checks NIBP equipment, including cuff and tubing, for air
leaks. '

Note: If you have an NIBP device that has an internal system leak test or
one that vents the cuff inflation pneumatic circuit to atmosphere when
idle, do not use CuffLink’s leak test. You can use the manometer in
CuffLink to monitor internal system leak tests. Refer to your NIBP
device’s manual for recommended test protocol.

Select Leak Test
Use the arrow keys, if necessary, to move the cursor to the Leak Test
option of the Press submenu. Press Ent to select the option and the Leak

Test display will appear.

*** Leak Test ***

Pressure actual mmHgqg): -0.75 Target
Pressure drop mmHg): 15.50 20
Elapsed time  (min:sec): 1: 0
Leak rate (mmHg/min): 15.50
Release
Pump Start Reset Pressure Utility

CuffLink Leak Test display

Zero Pressure
The Zero Pressure function should only be necessary during CuffLink’s
warm up period (first 15 minutes of operation).

If Cuff Pressure is zeroed, the CuffLink display will momentarily read

n.nn mmHg removed

to indicate the amount subtracted.



Utilities :
Press F5 for Leak Test Utilities. Use the arrow keys to highlight the utility
you want to modify and press Ent. When you are finished, press Esc.

1. Small Cuff

Cuff size, or volume, affects the way CuffLink inflates the cuff for
leak testing.

Select and press Esc to set size to small cuff.
2. Medium Cuff

Select and press Esc to set size to medium cuff. A
3. "Large Cuff

Select and press Esc to set size to large cuff.
4. Zero Pressure

After you press Ent, CuffLink displays the amount of pressure
removed (in mmHg).

5. Reset
Resets Target Value to 200 mmHg.
6. Set Target

Use the arrow keys to change the Target Value. To save the new
value, press Ent. Press Esc to cancel and return to the Leak Test
menu.

7. Print On/Off

Use this utility to print leak test results.

Inflation and Testing
1. Press F1 to pump up the pressure until Pressure actual is equal to the
value documented for this test in your NIBP monitor’s manual.

2. Press F2 (Start Test) to begin leakage measurement.

CuffLink will measure any pressure drop in the system for the dura-
tion of one minute. An audible tone will sound at the end of the one
minute test and CuffLink will cease measurements.

3. Press F3 (Reset) to return leakage measurements back to zero.

4. Press Esc to exit the Leak Test.

18
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Manometer

Description of Measured Parameters
The Leak Test parameters are defined as follows:

1. Pressure actual (mmHg): The pressure of the BP cuff.

2. Pressure drop (mmHg): The measured drop in pressure actual as the
test progresses.

3. Elapsed time (min:sec): Displays how much time the leak test has
taken to that point.

4. Leak rate (mmHg/min): Displays the rate of air leakage at the end
of the one minute test.

5. Target (mmHg): Displays the pressure to which CuffLink inflates
and begins leak testing.

CuffLink has a digital manometer you can use for general pressure mea-
surements.

Select Manometer Function
Use the arrow keys, if necessary, to move the cursor to the Manometer
function of the Press submenu. Press Ent to select the option and the

manometer display will appear.

*** Manometer ***
Pressure actual (mmHg): 2.52
Pump Release . Zero
On/Off  press Print Pressure

CuffLink Manometer display



Zero Pressure
The Zero Pressure function should only be necessary during CuffLink’s
warm up period (first 15 minutes of operation).

If you zero Cuff Pressure, the CuffLink display will momentarily read

n.nn mmHg removed

to indicate the amount subtracted.

Inflation and Testing
1. Press F5 to zero pressure if Pressure actual is not reading zero.

2. Press F1 to start the pump and inflate the cuff until the NIBP moni-
tor indicates the overpressure point has been reached (consult
owner’s manual for monitor). Press F1 again to stop the pump.
CuffLink will display the pressure in mmHg.

3. Press F2 (Release Pressure) to return Pressure actual to zero.
4. Press Esc to quit Manometer.
5. Press F3 to print test results.

Description of Measured Parameters
The measured parameters of the Manometer option are defined as fol-
lows:

1. Pressure actual (mmHg): Indicates pressure in the blood pressure
cuff.
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Pop Off Test

The Pop Off test is an overpressure test that evaluates your monitor's
emergency release valve.

Inflation and Testing

1.
2.

Press F5 to zero pressure if Pressure Actual does not read zero.

Press F1 to begin inflation. CuffLink inflates until the monitor's
release valve activates.

Press F2 to reset readings to zero.
Press F3 to print test results.

Press F4 to release all pressure in the system (CuffLink and the moni-
tor).

Description of Measured Paramefers
The measured parameters of the Manometer option are defined below:

Pressure Actual (mmHg): Indicates current pressure in the blood
pressure cuff.

Pressure Peak (mmHg): Indicates the maximum pressure in the sys-

. tem before release of the monitor's emergency valve.



Set Clock

The CuffLink Util (Utilities) menu selections enable the user to set the
clock, adjust pop time, view the logo display, and perform system tests.

The Util options are CuffLink system tests or adjustments and only affect
CuffLink. The NIBP monitor will not be affected by the Util options.

If CuffLink is not showing the main menus across the top of the display,
press Esc until the list of main menus is available. Use the arrow keys to
move the cursor to the Util main menu. If necessary, press Ent or the
down arrow key to pull down the submenu box.

The Set Clock option enables changes to be made to the clock or calen-
dar (date). These are both visible in the upper right corner of the logo
display.

Use the arrow keys to move the cursor to the Set Clock option under the
Util menu. Press Ent to select this option. The Set Clock display will
appear.

The Current line indicates the settings for time, date, day, and mode that
are currently stored in Random Access Memory (RAM). The Adjust line
is where the cursor marks a value to be modified. This is where any
changes are made.

The left and right arrow keys select the time or date value to modify. The
up and down arrow keys modify the selected value. The arrow key func-
tions are shown in the lower right corner of the Set Clock display.
Holding down any key will result in a repeating of that key’s action.

Time

Time is displayed in hours, minutes, and seconds. Move the cursor to the
hour position (the first two digits in the Time column of the Adjust row).
Using the up arrow key will increase the value of the number and using
the down arrow key will decrease the value of the number. Holding the
arrow keys down will cause the number to rapidly change value after a
pause of about one second.

Adjust the minutes, seconds, and am/pm designator (see Mode, below) in
the same manner as described above.
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Date

Move the cursor over to the Date column. The date is displayed by
month, day, and then year. Date values are set the same way the Time
values are (see Time, above).

Day

Move the cursor to the Day column. Use the up/down arrow keys to
move through the days of the week.

Mode

Mode describes the Time setting. It can be either in the 12 hour (12hr)
mode or the 24 hour (24hr) mode. In the 12 hour mode, the clock will
read 12:00:00 at midnight. Most clocks display in the 12 hour mode. In
the 24 hour mode, the clock will read 24:00:00 at midnight. The 24 hour
mode is sometimes referred to as “military time”.

Move the cursor to the Mode column and use the up/down arrow keys
to toggle between the 12hr and 24hr modes.

Selecting the 12 hour mode will cause an “a.m.” or a “p.m.” designator to
appear at the end of the Time column. Move the cursor back to the Time
column to make any necessary changes.

Saving or Cancelling New Information

If desired changes have been made in the Time, Date, Day, and Mode
settings, they are ready to be saved, or written to memory. The only way
to retain any new information is to write it to memory. The new informa-
tion is then stored and is available the next time CuffLink is powered up.
If new information is not saved, it will be lost when the power to
CuffLink is turned off.

To save the new information (data), press Ent. CuffLink will briefly dis-
play

Storing DATA

which confirms the fact that the new data has been saved.

To prevent writing any data modifications to memory, simply press Esc
to exit the Set Clock function, and CuffLink will ignore any changes that
were made.

3-23



When certain functions are chosen from the CuffLink display (example:

choosing a blood pressure target value from the Select BP main menu), a
message surrounded by a box briefly appears over the information on the
CuffLink display. The box containing this information is called the “pop
up window”.

The Pop Time option enables the user to adjust the pop up window
delay time. Adjustment may be necessary if the pop up window flashes
on the display too fast to read, or if the window stays on the display too
long and produces unwanted delays in testing procedure. The pop up
window may also be completely eliminated by setting the Pop Time to
0.00 seconds. This feature may be desired as the user becomes more expe-
rienced with the CuffLink system and does not need the reminders that
the pop up windows provide.

Move the cursor to the Pop Time option under the Util main menu and
press Ent to select this option. The Pop Time display will appear and will
show the current value of the Pop Time.

This option has only one adjustment to make. It is labeled as Delay
Time. The value is displayed in seconds.

Adjusting Pop Time
Use the up or down arrow keys to change the current value of Pop Time.
The cursor is not visible on the Pop Time display.

The range of values for Pop Time is from 0.00 seconds to 5.00 seconds
and changes by 0.25 second steps.

Pressing the up arrow key once will increase the value by 0.25 seconds.
Holding the key down will quickly increase the displayed value to 5.00
seconds.

Pressing the down arrow key once will decrease the value by 0.25 sec-
onds. Holding the key down will quickly decrease the pop time to 0.00
seconds.

Saving or Cancelling New Data
Once the pop time is set, it is ready to be saved in EEROM.

Press the Ent key to save the modified pop time value, or the Esc key to
retain the current pop time setting. If the Ent key is pressed, CuffLink
displays
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Storing DATA

to confirm that the new value for pop up window delay has béen saved,
then exits to the Util submenu. If the Esc key is pressed, CuffLink dis-

plays

No DATA stored

and will then exit to the Util submenu.

The Logo function draws the CuffLink logo display that appears during
the initialization procedure that occurs at power-up.

The logo shows the CuffLink name, current software revision, time, and
date.

To view the logo, move the cursor to the Logo option of the Util sub-
menu. Press Ent to select and the logo will be displayed until the Esc key
is pressed. The display will then return to the Util submenu.

No adjustments are possible in the Logo function.
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System
This menu lists CuffLink's system tests. These are primarily functional
self tests.

Use the arrow keys to move the cursor to the System option of the Util
submenu. Press Ent to select, and the System submenu will be displayed.

The system tests for CuffLink are listed below.

Print Test

Key Test

Speaker Test
Display Test

Disp QC date
ROM Checksums
Config Init

Pump Test

Auscultatory Test

Print Test
The Print Test will verify that CuffLink is able to communicate with the

connected printer system.

Connect the printer to the CuffLink printer port on the rear CuffLink
panel and turn printer power on.

Move the cursor to the Print Test option and press Ent.

CuffLink will send a test string out the printer port to the printer. The
printer should print

Printer test message

every time the CuffLink Ent key is pressed.

w
'
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If this test is attempted without the printer connected properly, or if
there is any type of fault anywhere in the printer system, including the
cable, CuffLink will display

Printer Not Ready

ENT Retry
ESC = Abort

Press the Ent key to attempt repeating the print test or the Esc key to exit
the print test.

Key Test
The Key Test verifies that the CuffLink front panel keyboard is function-
al.

Move the cursor to the Key Test option and press Ent. CuffLink will
show the Key Test display.

Press each key on the CuffLink keyboard one at a time and you will see a
description of each key after “Keyboard:”. Press the Escape key 4 times to
exit the keyboard test. '

If CuffLink does not display the description of a key that has been
pressed, refer the unit to the Dynatech Nevada Technical Service
Department.
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Speaker Test

The Speaker Test verifies speaker operation by activating it with signals of
various frequencies. Adjustments of frequency (pitch of the sound) and
period (length of sound) are also possible.

Move the cursor to the Speaker Test option of the System submenu and
press Ent. The Speaker Test display will appear.

To exit the Speaker Test option, press Esc.
The vanious speaker tests and adjustments are defined as follows:

440 (F1): Speaker will produce a 440 hertz, 500 millisec-
ond tone when the F1 key is pressed.

Adjust Play (F2): Speaker will produce a tone determined by the
settings displayed by the Adjust Frequency and
Adjust Period values (see below for description)
shown in the center of the display. Press F2 to
activate this function.

Adjust Freq (F3): Pressing F3 moves the cursor to the Adjust
Frequency value. When the cursor is at this posi-
tion, the frequency of the Adjust Play tone may
be modified. Use the up or down arrow keys to
change the value. Holding either arrow key
down will produce a rapid change in the fre-
quency value. The left and right arrow keys have
no effect on this function.

Change the value of the frequency and press F2
(Adjust Play) to hear the difference in pitch of
the tone. The value of the frequency and the
pitch of the tone are directly related. As the
value of the frequency increases, so does the
pitch.
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Adjust Period (F4): Pressing F4 moves the cursor to the Adjust
Period value, which is displayed in milliseconds
(ms). When the cursor is at this position, the
length of the Adjust Play tone may be modified.
Use the up or down arrow keys to change the
value. Holding either arrow key down will pro-
duce a rapid change in the period value. The left
and right arrow keys have no effect on this func-
tion.

Change the value of the period and press F2
(Adjust Play) to hear the difference in length of
the tone. The value of the period and the length
of the tone are directly related. As the value of
the period increases, so does the length.

Sweep (F5): Pressing F5 causes the speaker to produce a long
tone of various frequencies, starting with a low
frequency (pitch), gradually increasing to a high-
er frequency, then back down again to where it

began.

Display Test

The Display Test verifies the correct operation of the CuffLink liquid
crystal display by writing (displaying) a series of test patterns to the dis-
play. Any sections of the display that are not functioning will become
apparent during this test. '

Select the Display Test by moving the cursor to Display Test and press-
ing Ent. CuffLink will show the Display Test display.

The Short Test lasts about 15 seconds and displays two patterns: the Text
plane - Character test and the Graphic plane - Solid fill test.

The Text plane - Character test shows all the characters or symbols (char-
acter set) that CuffLink produces. This includes letters, numbers, and
other assorted symbols.

The Graphic plane - Solid fill test will evaluate the display’s graphic capa-
bilities. The test fills the entire grid of 240 by 64 pixels (the tiny dark
squares visible on the display during this test) with a dark blue color. This
demonstrates that all the pixels may be activated correctly.
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Press F1 to initiate the Short Test. CuffLink will perform the tests and
display

Display test complete
Hit any key...

at the end of the test sequence. Pressing any key will return to the System
submenu.

The Long Test requires about 1 minute, 10 seconds to perform display
tests. The tests include both character and graphics tests similar to those
seen in the Short Test.

Press F2 to initiate the Long Test. CuffLink will perform all the test pat-
terns and display

Display test complete
Hit any key...

at the end of the test sequence. Pressing any key will return to the System
submenu.

Disp QC Date

The Display QC (Quality Control) Date function indicates the date on
which CuffLink was last calibrated or serviced by the factory. The date is
programmed, by use of a special code, into CuffLink at the factory.

QC date information is useful for maintaining a regular calibration
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