Central Blood Pressure Measuring Device
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RIS

&3 PLfE
Sys BP {2 45/& (Systolic Blood Pressure)
Dia BP £+-5& /& (Diastolic Blood Pressure)

Central Sys BP

e iR (Central Systolic Blood Pressure)

Central Dia BP

¢ . 475k Bt (Central Diastolic Blood Pressure)

Al

i 58 4p <(Augmentation Index)

PR

< % (Pulse Rate)

Incident wave

» &+ (A wave propagating directly from the heart)

NIBP

25 & ~ M & B (Non-invasive blood pressure)

PC

= "w(Personal computer)

POST

B ¥ p 2\ & Bl(Power On Self-Test)

Reflected wave

F &k (A wave propagating from a reflection site)

SD

% > #dx(Secure Data)

Slot #& 1 (A place to store a single measurement)

Pulse wave "% 4 (Pertaining to something above systolic, for example a
signal recorded at a cuff pressure above systaolic pressure)
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Cuff Pressure {mmHgy)

82

Measuring Blood Pressure

Cuff Pressure {mmHg)
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Measuring Pulse Wave

B 5: AlEE
Yo% (& eBP +% ;‘E'Jﬁ i * " g pl £ (Measurement on Inflation)” » 3% & #-¥ &
ﬁiﬁ%i$%ﬁkﬁ@’iﬁ@#%%@U£Wﬁ$°%%£ﬂﬁ%iﬁii
BT S FRARZREIAFYF L B - EE TR ARRAS > F #01 =
H3E K (R EREBF A o Lt 0 R E Y R AR LT
B TIBRE AR R 0 IR A F TP R S o ok A de T F R4 ] A e
B PIEE KA A L L TREES L f o

4o % % aBP +% ;Eljg? ML R PRA R B T e B
B AR EERAF IR B F R AR L BT 0 RE
WA F ¢ R 4 P 3 S mMMHE R 4 2 1T B F EATAF 1 B R
£ EX930mmHg © Rl EATHER o HIRHE AR S RRAFN12F) o AR RE R
SR T R B R R B RS RS M 2 R R T BRE
TP A o R BP +MAIEH Rl T A B P T R .

24 BETRER

RIERZSE 0 ¥FH G B¢ HT T
4T B]6

Page 14 of 32 BP+ User Manual (R7)



Figure 6: BP &REME
%%“K%—Eﬁ'—rloﬁ/m”‘uﬁ» o LF nle AT F BRAEFOEL c HER T

P

uﬁx—‘uqf NN ';{‘:’fr-.g&bfmw%xt (ulﬁrd REf j sl A ) m’ﬁ‘%'}ﬂﬁ‘ R
T B aRT o pIE. k- Y FoAFr e LA F ATARLY T o %
&g e

FFREG LGB T -

25 HUHAIE
BRI BT R ERRET I RET R T o
Note: § K& T a3  BR%m RTRETI §F -

26 fE5mE

FRLRIE PR BLE R R e (dB) &t 5 TRt (SNR) SNRi\‘g 4034 T 2 E
FEH AT R SNR"#& Hoas%BE P BA L2 ARET L B9 7
# »z(Invalid) » £ (Poor) > ¥ 4% = ( Acceptable) - % 4+(Good) 3| i % (Excel-

lent) » 4% 44757

BE A% 0 SNREBE R T AR A 175 6 doB 7977

SNRi<>+6] £ (Poor or Invalid) it £ %5 . K4 7 § higdt Fk @ ko Al(aug-
mentation mdex) fo¢ i B (central pressures in these)
EREAFRIE TR R mRI R R A P

i 5% 7 (dB) R 455

SNR <0 Invalid(& »%) ki

O0<SNR<6 Poor(£) =

6 <SNR<9 Acce taple *
%)

9<SNR <12 Good( % 4+) %

12 < SNR Excellent %
(%)

4 ERmEDEE
Page 15 of 32 BP+ User Manual (R7)



2.7 MTHRE ST

#“"Dﬁﬁoﬁﬁﬁ%ﬁﬁWﬁ%Qﬁ&%’%T%ﬁi

Pulse Wave Analysis

PRV: 0.0 PR (hpm): 80.0
SHR: 18.6 TR: 0.16
SEP: 0.26 RWTT: 0.14
PP:5.1 DPP: 32.0 %
dP/dt{max): 9889 Date: 20120620
dP/dt{artery): 919.83 Time: 14:20:49

7: IR A AT EE

JEE OO

2.8 RTHE
BP+it - B LEHE * % B 2 P itk B EE ¢ 45 %% & 4 (Inflation
Pressure*), 7|f°3f 2 (Report Printing*), 3F 2 & ;% (Report Style*), i #:%
+ (Select Language*) 3 & p¥ [ 22 p # (Set Date and Time)

Settings

. Exit Settings Menu

. Inflation Pressure *: Adult - 150 mmHg
. Report Printing ™ Disahled

. Report Style *: Short

. Select Language *: English

. 5et Date and Time

N RN e L P |

® Resetwill be required if changed

B o s
FEF LT A LB RER & LA

‘?‘“iﬂl

s pLpEEH ey - BER

R K L:@E ( Exit Settings Menu) ¢ p # { 4 % &5 & * £ fx(Save Settings
and Reset) &7 E#HE T

© P Y
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Settings

. Save Settings and Reset

[=r L I TR L L

. Inflation Pressure *: Adult
. Report Printing
. Report Style

. Select Language *: English
. Set Date and Time

*: Disah
* Short

- 150 mmHg
led

F Drewice reset required

2.9

BP +

150

mmHg

O

2.8 Settings Menu

Inflation Target

-- Adult --

100 mmH
125 mmH

q
q

150 mmH

q

179 mmH
200 mmH
225 mmH
250 mmH
260 mmH

q
q
q
q
q

Change to Paediatric Mode

10
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2.10

BP+ | |

Time

Hour Minute Second

13 1: 00 : 31

Date

Year Month Day

2012/ 01 / 01

11

2.11
BP +

>

Select Language

English

Deutsch
italiano

espafiol

12
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a

2.12
BP+

o

2.8 Settings

- 2.8 Settings Menu

USCOM

Menu

Settings

. Save Settings and Reset
. Inflation Pressure *: Adult - 150 mmHyg

. Report Printing  *: Enabled

RN ke || Pl

. Report Style *: Short
. Select Language *: English
. 5et Date and Time

T Drevice reset required

13

2.8 Settings Menu

. Save Settings and Reset
. Inflation Pressure *: Adult - 150 mmHyg
. Report Printing ™ Enabled

Settings

. Report Style * Long

RN (] G Pl

. Select Language *: English
. 5et Date and Time

T Drevice reset required

ESC/ POS
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2.13

SD
o Memory Mode SD
40
SD 40 ) B ’
Memory Mode
1 3 4
5 6 7 E
9 10 1 12
13 14 15 16
17 18 19 20
21 22 23 24
25 26 27 28
79 30 31 32
13 e2 35 36
37 = - :
Selected 2 *Last Saved
15
sD 40 SD 40
Memory Mode Memory Mode
“ ” o
[«
" n o
()]
Memory Mode
1 2 3 4
5 6 7 8
q 10 1 12
13 14 15 16
17 18 19 20
21 22 23 24
25 26 27 20
29 30 3 32
33 3 35 36
37 38 39 [ 40 ]
Press Start to select40 . .. .

¢
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Memory Mode
12 13 1
45 46 47 48
49 a0 a1 52
a3 a4 85 a6
a7 i a9 60
61 62 63 64
65 66 67 68
69 70 71 I?
73 I 75 76
7 78 79 80"
Press Start to select41 .
16
BP+
Ini| Sys (mmHg) Dia (mmHg)
Central Sys Central Dia
PR (bpm) Al (M)
Calculating
17
SD

SD storage icon

Systolic Blood Pressure

—

Adult/Paediatic Mode

> [

Average Pulse Wave Pulse

Rhythm Strip
Pulse Wave Signal

T

Sys (mmHg) Dia (mmHg)
128 82

Central Sys Central Dia

119 85

_ Diastolic Blood Pressure

‘Central Diastolic Blood Pressure

Central Systolic Blood Pressure

PR {(bpm)

77

~ Augmentation Index

Start of Beat marker

Excellent Signal

Status message I

Pulse rate J

Page 21 of 32
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3.1

Right common carotid artery

Aortic arch

Left common carotid artery
Right subclavian artery
Left subclavian artery

Right brachial artery Left brachial artery

Brachiocephalic trunk

Ascending aorta Thoracic descending aorta

Abdominal descending aorta
Heart

Common iliac arteries

19

USCOM BP+ ( BP+)

BP+ 19

20
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Incident wave path

Forward-going waves Reflected wave path
Upper-arm cuff

Backward-going wave

Effective reflection site

20
T3!P3
T.Ps
[ &= Sys (mmHg) Dia (mmHg)
TP 128 82
Central Sys Central Dia
TaP, 119 85
PR (hpm) Al (%)
77 48
Excellent Signal
21
21
t0 po
tl1 p1l
t2 p2
t3 p3
t4 p4
t5 pb
3.4
BP+
30 80

Page 23 of 32 BP+ User Manual (R7)



21

Augmentation index (%):

AI — p3 B pO
P — Po
Pulse rate variability (milliseconds):
1 N-1
PRV = \/ﬁnz;,(to,ml ~tons)

Pulse rate (beats per minute):

N

Pulse Wave PR = LZ(to n n—l)
N _1n:2 ’ Y

Signal to noise ratio (decibels):

SNR =10log,, m

3 (P, PO

where m = } f(t)dt

1
T t
Time to reflection (seconds): TR =t; —t,

Systolic ejection period (seconds): SEP =t, —t,

Reflected wave transit time (seconds): RWTT =t, —t, mmHg

Pulse wave pulse pressure (mmHg): PP = max(p, — p,, P; — Py) mmHg
Pulse wave pulse pressure variation (%):

max(max( pl,n - pO,n’ p3,n - pO,n))_ mm (maX( pl,n - pO,n' p3,n - pO,n))
DPP = n=L..N n=L..N

1 N
ﬁz(max( pl,n - pO,n’ p3,n - pO,n))
n=1

Maximum pulse wave pressure gradient (mmHg/s): mmHg / s
dP/dt(max) = max[?j
t
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4.1

USCOM BP+
BP+

BP+
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USCOM
0
0
4. 2
5 BP+
BP+
BP+
BP+
4. 3
10
f BP+
4 . 4
/ BP+
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> O

>0 00

>0 >» O

> O

> O

>0 O

>0 0 BN

Uscom

AC

Uscom
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4.6

46.1

Connection Failed
Or
No Connection

Internal fault condition.

Consult Uscom / Uscom
certified servicing technician

USCOM Ltd.
Uscom

Wrong power adapter used.

Measurement Timeout

Systolic BP too High

Calculation error

Unable to Reinflate

Unable to Start

Invalid Signal

Poor Signal

BP
(HH#H#HH#)
( #H#H#H

BP
( HHHH#

(##4
)

)

Redo another measurement.
Ask the patient to relax, sit
still, not to talk, no arm or
finger movement on the arm
being measured (left), etc.
Refer to section 2.1 & 2.2.

If error persists, consult
Uscom / certified servicing
technician (Please make a
note of any error number
displayed along with the error
message.)

Uscom

BP (#
( HHHH

#H#
)

Uscom
Uscom
BP
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BP
(####)
( HH#HH

Device detects pneumatics error
when it is doing the blood pressure
measurement

Uscom Uscom

Invalid Measurement

The target measurement record

SD
Data being retrieved from the SD card is sD
corrupted
SD
Measurement not saved sSD
SD
SD
SD 2GB
2GB SD
sSD SD
SD
SD FAT16 FATS32
Overpressure
Safety Rule Violated
4.6.2
SD SD card is full Delete the old record(s) or
SD SD replace with an empty SD card

SD

Unsupported SD Card
SD

Invalid SD card format
SD

SD
FAT16 FAT32

Large capacity of SD card is inserted,

device does not support capacity SD
larger than 2GB SD 2GB
2GB SD
Slot is Empty SD SD

Page 28 of 32
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463SD

Not Saved sSD
SD
- SD 2GB
SD 2GB
SD
- SD
SD FAT16 FATS3,;
- SD

Save Failed The measurement will not be saved

due to the calculation error

2.1 2.2
Uscom
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BP
40280 mmHg
20 200 mmHg
25245 mmHg
0 30mMmHg
BP
< £3 mmHg
30 240 bpm
5
45
Al
TR
RWTT
PP
dpP /
DPP
SEP
PRV
SNR
20Hz
156 x5 7 x19
73
32240 IFS"
SD
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32GB

AC

BP+

Gl obTek I nc GTM41060 -

AC/ DC
100-240 VAC 50-60 Hz I
12 vDC 2.08 A.
ME

10 40°C 50 104°F

15 80

80 103 kPa

-20 50°C -4 122°F

15 80

|l EC 60601-1

1
BF

12 (1 )
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5.1

BP+ BP+
CI SPR 11 Group 1 BP+ RFE
Cl SPR 11 Class B
BP+
| EC 61000 -|Glas2A
/
IEC 61000-3-3
BP+ BP+
BP+ BP+
I EC 60601 -
ESD +6 kV contact +6 kV contact
| EC 610031_85V_a5 +8 kV air 30
/ +2 kV for power supply lines +2 kV for power supply lines
| EC 6100 *1 %\/_f% input / output lines +1 kV for input / output lines
+1 kV line(s) to line(s) +1 kV line(s) to line(s)
(IEC 61000-4-5) +2 kV line(s) to earth +2 kV line(s) to earth
<5 % Ut (>95 % dip in Uy) for 0.5 <5 % Ut (>95 % dip in Uy) for 0.5
cycle cycle
40 % U (60% dip in Uy) for 5 cycles | 40 % U+ (60% dip in Uy) for 5 cycles BP+
70 % Ut (30 % dip in Uy) for 25 70 % U+ (30 % dip in Uy) for 25 BP +
cycles cycles
(IEC 61000-4-11) | <5 % U+ (>95 % dip in U) for 5 sec | <56 % U; (>95 % dip in Uy) for 5 sec
3 A/m 3 A/m
(50/ 60 Hz)
(I'EC 61p00-4-28)
(IEC 61000-4-8)
Ur
I EC 60601 B
3Vrms 3V
(IEC 61000-4-6) | 150 kHz to BP+
80 MHz
3V/m
(IEC 61000-4-3) |3 V/m d=12P
80 MHz to d=1.2VP 80 MHz to 800 MHz
2.5GHz d=2.3P 800 MHz to 2.5 GHz
where P is the maximum output power rat
transmitter manufacturer and d
P (W)
(m) ( )
(@)
(@)
1 80 MHz 800 MHz
2
B (cellular [/ cordless)
AM FM
BP+
BP+
BP+
P 150 kHz 80 MHz 3V/m
BP+
BP+
BP+ ( ) BP+
(m)
( w)| 150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2.5 GHz
d=12+P d=12+P d=23+P
0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1 1.2 1.2 2.3
10 3.8 3.8 7.3
100 12 12 23
d( ) (m) P ( ) (W)
1 80 MHz 800 MHz
2
Il EC60601-1-2 3.201. 2 BP+
300 mmHg 15 mmHg 3 ;

N
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18-26cm
Uu50311
25 34

25-35
Uu50309
25 35

33-47
Uus50310
33 47

us0308
2

Gl obTek I nc GTM41060-2512
us50312
BP+ /

Page 32 of 32 BP+ User Manual (R7)



	How to Use this Manual
	Glossary
	Symbols
	Safety Information
	1 Product Overview
	1.1 Intended Use
	1.2 Setting Up
	1.3 Supplying Power
	1.3.1 Turning Device On
	1.3.2 Turning Device Off
	1.3.3 Power On Self-Tests

	1.4 Connecting a Cuff to BP+
	1.5 Saving Measurements

	2 Common Procedures
	2.1 Preparing for a measurement
	2.2 Placing the cuff
	2.3 Taking a measurement
	2.4 Displaying the Result
	2.5 Cancelling the measurement
	2.6 Interpreting Signal Quality
	2.7 Displaying Pulse Wave Analysis
	2.8 Settings Menu
	2.9 Setting Inflation Pressure
	2.10 Setting Date and Time
	2.11 Selecting Language
	2.12 Report Printing & Report Style
	2.13 Reviewing saved measurements

	3 Theory of Operation
	3.1 Physiology of wave reflection
	3.2 Blood Pressure Measurement
	3.3 Display of Pulse Waveform and Rhythm strip
	3.4 Central Blood Pressure
	3.5 Pulse Wave Parameters Calculations

	4 Maintenance and Troubleshooting
	4.1 Servicing
	4.2 Routine Maintenance
	4.3 Cleaning
	4.4 Disposal
	4.5 Frequently Asked Questions
	4.6 Error Message
	4.6.1 Main Screen Message
	4.6.2 Memory Mode Message
	4.6.3 SD Card Icon Message


	5 Specifications
	5.1 Electromagnetic Compatibility

	Blood pressure cuff and hose
	Non-invasive upper-arm blood pressure
	Computer interface
	Power supply
	Environmental specifications
	Non-invasive central blood pressure
	Pulse wave measurement
	IEC 60601-1 standard classification
	Physical dimensions
	Warranty
	Display and memory
	6 Accessories and Spare Parts



