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Handheld Ultrasonic Pulmonary Function Spirometer Gasboard-7020

Applications
. 7 PP
G ? < Pulmonary function test
‘ <~ Certain types of lung disease diagnosed
:‘-ax P < Measurement of progress in disease treatment
Wi
Z“ . < Assessment for the effect of medication

Handheld ultrasonic pulmonary function spirometer Gasboard-7020 adopts ultrasonic gas flow sensor to measure
body’s respiratory and inspiratory function. It can convert the patient breathing signal into electrical signal which is
sent to corresponding signal processing circuit, to display real-time respiratory flow curve and then to calculate a
variety of physiological and spirometric parameters. It can be used to monitor static vital capacity, forced vital capacity
and maximum voluntary ventilation rate. And the matched software can automatically do BTPS correction and
evaluate the pulmonary function.

Ultrasonic technology

No drift, no warm-up, no calibration, no maintenance

Non-contact flow detection technology, ultrasound probe does not contact the patient to avoid cross infection
High measurement accuracy, especially for very weak airflow

Wide linear range, no nonlinear distortion

There is no obstacle in the middle of the breathing tube, no breathing resistance
Water-vapor-proof, real-time BTPS correction

Not affected by humidity, air pressure and pollution

Can detect gas concentration at the same time

Greatly expanded scope of application: adult-child-newborn

Accurate two-way detection

Perfect supporting system

orking Principle:

Through ultrasonic gas flow sensor, this product can measure body’s respiratory function and inspiratory function, it converts the

YV V.V V V V VYV V V V V V

patient breathing signal into electrical signal, sends to the corresponding signal processing circuit, thus calculate a variety of
physiological parameters. Then through the analysis, processing, LCD display and printing, the results can become the doctor's

diagnosis reference.

Transducer 1

Transducer 2 Temperature
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Performance Indicators

Specification

Handheld Ultrasonic Pulmonary Function Spirometer Specification

Transducer Type

Principle of Operation

VC Range

Max VC Indication Accuracy
FVC Range

Max FVC Indication Accuracy
MVV

Max MVV Indication Accuracy
Working Temperature
Relative Humidity
Atmospheric Pressure

Power Supply

Transportation and Storage Temperature

Transportation and Storage Humidity

Data Output

Dimensions
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Gasboard-7020

Ultrasonic Technology

0.5~8L

+3% or +0.050L, whichever is greater
0.5~8L

+3% or +0.050L, whichever is greater
250L/min

+3% or + 4.5L/min, whichever is greater
5T ~40C;

<80% RH (non-condensing)

80kPa ~ 106kPa

DC4.75V ~ DC5.25V (powered by the USB interface);
40 C~70°C

< 80% RH (non-condensing)

USB2.0

170 mm *95 mm *75mm
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Installation

1. System Installation

The equipment needs to be co-operating with the computer, and the computer system requirements:
< P4 2.0 or above;

< Windows XP operating system and. NET Framework 3.5 Software installation environment;
< 512MB memory;

< 1G free disk space;

< CD-ROM drive;

< 1024 x 768 display resolution, at least 256 colors.

2,

Installation

i ™

Filter
‘ Software CD
‘ Power adapter
Mouthpiece S
—_ | Computer

B

USB interface

|

Spirometer

Structure of Handheld Spirometer

2.1 Installation of Hand-held Part

1. Snorkel installation step 1:

ST

Note: accessing of two protrusion parts
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Installation

2. Mouthpiece install step 2

Press in

3. Installation of hand-held part is completed after the above two steps, and then connect the USB on the handheld part to the

computer's USB port, to make it in test ready condition.

2.2 Software Installation

See the software installation instruction

2.3 Run the Software

Connect the USB on the handheld part to the computer, double click the software running file, enter the following main interface.

"Configuration" includes the environmental parameter, device information, test report and other procedures.
"Select Patient" includes all relevant information procedures about the patient.

"Perform Test" includes VC, FVC, MVV and other testing procedures.

"Calibration" includes a variety of calibration procedures.

"Help" includes this USERS
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Operation Instruction

1 Configuration

1.1 Environmental Parameters Principle: Pulmonary Function measurement parameters is influenced by the environment, in
order to make the measured results comparable, the data must be restored to the BTPS state (37°C, 100% relative humidity,
standard atmospheric pressure), the environmental parameter automatically measurement module is to complete this function.

Cnnfiguratiun E@

Device Information | Report

(B =010y - T 20 13-8-16 10:01:48

Atm: 100.5

Temperature: G 5 BTPS factor= 1113

Relative humidity:

Operation: Just run the program, wait a moment, then you can see the time, pressure, temperature, relative humidity and other data,
manually fill them into the appropriate form, then click "Save" to exit. If you click "Return" , it means not save the environment
parameters.

1.2 Device Information: you can view the equipment information used; click “About”, it displays the software version and
manufacturer information.

2.Calibration
2.1 Overview

The program is for quality control of flow sensor, so as to ensure the accuracy of the flow rate and capacity test. Therefore,
calibration is needed before patient testing every day, or after replacing the flow sensor.

Each calibration results are generally the same, and test without calibration is also available, but there might have some problem
on the accuracy.

2.2 Principle

Through back and forth twitching of calibration cylinder with fixed volume to generate air flow, use flow sensor to measure the flow
rate and integral gain volume. Calibration must under constant temperature and pressure conditions, so the "environmental
parameters" correction is needed before volume calibration.

2.3 Operation

Click calibration button to enter the calibration procedures; the pop-up icon shows calibration interface as below:
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Volume - Time Curve

Flow - Velume Curve
—Y

t t e +—t et +
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Calibration in this interface with the 3L spirometer calibration cylinder, steps are as follows:

1) Connect the spirometer calibration cylinder vent to the mouthpiece through silica pipe unimpededly, as shown below:

The host

Unimpeded connection

P

«

3L calibration
cylinder

Silica gel pipe

2) After connection, push the calibration tube to the smallest state of zero volume, ie push the piston to the bottom of calibration

cylinder.

3) Click the “Run” button on the calibration interface, enter the calibration status. Push the handle 12 times at a constant rate, thus
get capacity value, average value and calibration factor of four times push-and-pull in Vex, Vin.

4) After calibration, the capacity value of four times push-and-pull in vex, vin should be between 2.91 - 3.09, then the calibration is

successful.

5) Click “History records” button, it'd display the preserved historical calibration records on the right margin.
Note: The software always use the latest saved calibration results when do pulmonary function test.

3 Select Patient

3.1 Overview:

Select Patient including the registration of new patient information and output of the old patient information.

3.2 Operation:

Click the “Select Patient” button, there are new user dialog as below:

WwWw.gassensor.com.cn
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Select | Edit Monica Selected [D: 2013080602 15/08/2013 14:01:54

Patient data
D |
MName | Gender v
Date of birth | I | | (Mm-DD-vyYY) Age | years old
Height | em BVl
Weight | kg BSA - m2

Date of regisiration |2013-08-153 2

l Save l l Empty ]
Extended Data
City Ward No. |
Address Bed number |
Phone Medical
Profession Operator
Smoker

Disease history

Patient data information required, Extended data is optional. Enter the appropriate information for new patient register — Click
“Save” — "New patient registration is successful!" — Click “OK” to make the patient become the current patient automatically . Click
“Close the window” will return to the main interface.

3.3 Select: Search the registered patients by ID, name or date of registration, then in the search results list, double-click the
selected patient as the current patient. From the top tips you can viewthe currently selected patient.

3.4 Edit: This interface displays all the information of currently testing patient. You can also modify all the patient information here,
except the ID.

4 Perform Test

Click the button to enter Pulmonary Function Testing, and there have testing item buttons on the left side, as shown below. Select
the items to be tested (VC testing, FVC testing, or MVV testing) , click "Run" to begin, "Stop" to complete the test, and calculate the
tested parameters to be displayed in the list on the right.

Click "All tests" button, you can check the previous tested data.Select one and double-click can open the group data of the seceted
test.
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Operation Instruction

Vital Capacity Test

Forced Vital Capacity Test

Maximum Ventilatory Volume Test

See all tests of current patient

Start the test

Stop the test

Preview Report and Print

4.1.VC Testing Method:

Click “VC” button on the pulmonary function test interface, enter the VC test interface. Test method: sitting with mouthpiece, nose
clips, and mouth breathing, after calm breathing five times, make the peak inspiration at the end-expiratory, then exhale slowly to
the maximum capability.

Note: VC test needs to be repeated at least 3 times, at most 8 times, have a rest more than 1min between each time tests. It
should take the largest two tests for repeated measurements, and the error between the best value and second-best value should
be <0.15L. Test results graph is as below:

[B=E]
& & Cumrent ID:20120331 Current patient-test Connection state: O
e Paras Pred | Best  BestPred | No1l | NoZ  Nod  Nod
HEER e FATTTEEE TR % P AN - &
ValumelL VT = 108 - 125 070 (129
5 = IRV = 118 - 092 137 124
Fve ERV 160 194 121.0% 200 210 171
Ic 260 226  86.8% 217 208 (253
VCin _ 375 - 3.80 381 375
—_— VCex _ 424 - 447 (416 424
‘ MVV
[N
LT FVC 416 434  1044% 421 428 425 43
A FEV1 361 320 885% 318 (328 (311 320
FEVA/FVC 8687 737 - 756 7i6 131 138
MMEF 395 259 655% 278 206 249 259
Ron PEF 747 672 90.0% 533 600 (655 672
FEF25 636 506  795% 547 ||525° 455 | 5106
FEF50 405 288 711% 341 331 (278|288
— ' | FEF?S 107 143 [728% 139 140 135 (143
Stop FEF50/75° 22 20 931% 25 24 20 20
L FiVC = eI 403 (381 (381 369
FIVCIFVC 850 950 900 896 849
PIF _ Sl 55 471 (593 8522
VEXT _ 005 012 008 005 005
FET100% 414 543 481 465 414
< 2+ VEXTIFVC _ 001 _ 003 002 001 001
Tpel _ 006 _ 014 010 008 006
FEVE - -
nmel
MV 12244 11246 918% 112.. (9979 (105...
14 1 = 7300 = 730 670 590
VT = = 153 148 177
Timels
0+ttt
0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 N
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In the curve interface, the different colors curves indicate the patient test results, you can click and to view

single curve, or to view all curves.

Different colors in the left represent the 1-8 times testing, each test can be deleted or set to be optimum operation. Left -click on the
mouse button is the delete and restore switching, and right-click is the optimum operation (which is also suitable for FVC testing,
MWV testing).

4.2 FVC Testing Method:

Click “FVC” button on the pulmonary function test interface, enter the FVC test interface. Test method: sitting with mouthpiece,
nose clips, and mouth breathing, inhale completely after 5s calm breathing, then exhale hard, fast, full, all in one. The whole
process should without breaking breath until exhale completely, avoid coughing, double inspiration or double expiration. The
expiration time should extend as far as possible, up to 6s is better, then fast forced inhale immediately after exhale completely.

Note: During FVC testing, extrapolation capacity FVC <5% FVC (or 0.15L, whichever is larger), at least check three times, but
usually no more than eight times, test interval between two times is from 30s to several minutes, which is depending on the
patient's condition, then take the larger value. Variation between FVC and FEV1 best value and second-best value is <5% or 0.2L.

Test results graph is as below.

EBEX

& @& CurrentD:20120331 Current patient:test Connection state:

Ve 1l | Paras Pred Best Best/Pred No1 No2 No3 No4
u | ve 447 424 (1016% 417 416 424
i) [ vT - 108 - 125 070 129
EY 5 148 = 002 137 124
Fve ERV 160 194 121.0% 200 210 17
lie 260 226  868% 217 208 253
| vein _ SIS 380 381 375
‘ — | VCex i 424 - 417 416 424
| Fvc 416 434  1044% 421 423 425 434
All tests | FEV1 361 320 88.5% 318 328 31 320
| FEVI/FVE 8687 737 - 756 776 731 738
| MMEF 305 250 655% 278 206 249 2750
Run | PEF 747 672 90 0% 533 600 6.55 672
FEF25  £36 506  795% 517 525 455 506
| FEF50 405 288 711% 3 331 278 288
= FEF75 187 (143  726% 139 140 136 143
=5 | FEFS0IT5 22 20 931% 927 [24 20020
= FivC . 369 _ 403 381 381 369
‘ ] | Fveirve 850, _ 050 900 895 840
| PIF _ 522 556 471 593 522
Report | vExT _ 005 _ 012 008 005 005
< FET100% _ 414 _ 543 481 465 414
[ | VEXTIFVC 001 . 003 002 001 001
Tpef -~ 006 _ 014 010 008 006
| FEVE _ B
C
| pvve 12244 11246 018% 2. 9979 105...
f = 730 - 730 670 500
| T - - 153 148 177
-10
6 4 2 3 4 5 & ¥ 8 ¢ a0 # 12
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4.3 MVV Testing Method:

Click “MVYV testing” button on the pulmonary function test interface, enter the MVV test interface.
Test method: sitting with mouthpiece, nose clips, sustained respiration for 12s with the maximum respiration amplitude and
respiration rate.

Note: MVV testing should be at least two times, and rest for 5-10min between two tests, take the two maximum values as the best,
with error <10%. 12s maximum ventilation testing is the severe respiratory movement, which is not suitable for patients with serious
cardiopulmonary diseases and hypothesis.

Test results graph is as below.

EEX
® @ CurentID:20120331 Current patient test e e O
Vs Paras Pred Best Best/Pred | Not No2 No3 No4
I EEE G 417 424 1016% 417 416 424
T = 108 - 125 070 129
IRV = 118 - 002 127 124
Fve ERV 160 194 1210% 200 210 17
44 ic 260 226 86.8% 297 |78 25
vCin _ T = 389 381 375
= ViCex _ 424 - 417 416 424
MV
el --
FVG 416 434 1044% 421 428 425 434
Altests 2 FEV1 361 320 885% 318 328 311 3%
FEVIFVC 8667 737 - 756 776 721 738
MMEF 395 280  655% 278 2096 249 259
— PEF 747 672 900% 533 600 655 672
= T FEF25 626 506 79.5% 517 525 455 506
[/" FEF50 405 288  711% 311 (381 278 288
FEF75 197 143  726% 138 140 136 143
ol | . FEFS05 22 20  931% 22 |24 20 20
FIve _ 260 _ 403 281 281 260
FIVCIFYE 850 959 000 895 849
PIF _ 55 _ 556 471 593 592
Vi _ 005 _ 012 008 005 005
FET100% _ 414 _ 543 481 465 414
VEXTIFVG 001 C 003 002 001 001
Tpet _ 006 _ 014 010 008 006
] & - -
Comments
2 Y 12244 11245 918% 12, 9978 105
f - o~ 730 670 590
VT = = 153 148 LIT
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5 Method of See History Test
In the main menu, click Select Paitent button and push Seclet to open the Select tabpage ,the screen will display all patients’ ID,

name, and test time.

(=]

Select| Edit Monica  Selected | 602 15/08/2013 14:05:40
i) Hane Gendsr hee Date of registration  Date of birth
2013080801  Joy Male 31 2013-08-08 1982-5-21
20120331 test Female 2 2012-03-31 1980-7-20
20111011 TEST Male 26 2011-10-11 1985-10-11
Search: | | O by D @ byname O by date of registration

Double-click the above information box to select one patient ,then close this form to return to the main interface ,click Perform Test
to open the test form,then click All tests, the pop-up dialog box would display all previous tests of the user as shown below,double-
click one test ,it will show the test data on the right .

® & Current ID:2013080602 Current patient:Monica

Connection state: @

Paras Pred Best BestiP~
VC 382
VT -
IRV -
ERV 136
Ic 248

N \VCin
VCex

[5] MName Testtime

ENC 379
FEV1 326

FEV1/FVC  85.82
MMEF 3.58
EEE i35
FEF25 6.06
FEF50 3.80
EEF75 1.65
,,,,,,,, : FEF50/75 235
FIVC
ENVC/FVC
PIF
VEXT
FET100%
VEXT/FVC
(| Tpef
FEVG

|

| &
| v

Click the above buttons of “VC testing” “FVC testing” “MVV testing”, it'd display the patient's VC testing, FVC testing, and MVV
testing records.
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6 Print

The user can print the current test results, print method as below:
Click on "Report", the print report selection dialog box will pop up, click ok after selecting a print report format, then you can preview

=

the report, click on the button in the upper left to print.

Add Comments

iClinical trials report template.grf
Report Templates 1_ Print the best three sets of parameters and all curves grf
Report Templates 2_ Pnnt all parameters and all curves. gif

Report Templates 3_Print the best set of parameters and all curves grf

Report Templates 4_Print the best set of parameters and curves grf

Report Templates 5_Pnnt all parameters and the best time of the grf

Medical use report templaies grf

Pint order [[] Save Selaction

(#) by time

O by resuit

b Report preview

HeuR® 400N @@ a8 ik e [+ 1[0
.)||||'\|||Z|.|“||'_;“|.\:.|-].||||E\|||E-|\||'||||:\||\}l\||':||.\|"\||\'2‘||||'Z||\|'-||||\"E_|| Brov AT 18 1 18 00200

5 Name: fest ID: 20120331 A
: Age: 31 Height: 178 cm

: Gender: Female Weight: &5 kg

7 Testtime: 2011-11-14 150453

g FvC Pred Best Best/Pred Actl Act2 Actd

T ; ve L] 417 434 1040% 417 416 424

: “E : ! :'r\_ VT IL] 1.08 125 070 129

= = ! IRV IL] 118 092 137 124

= =4 y ERV IL] 160 194 1210% 200 210 171
% & & im % Ic IL] 280 228 8B8% 217 208 253

- oo vein IL] 375 389 381 375

s veex  [L] 4.24 417 416 424

4 FVC L 416 434 1044% 421 423 425

: FEV1 L1 381 320 885% 318 328 311

i 0 FEV1/FVC [%] 860  T37% 756% TTE% T3.1%

- 5 MMEF [Lis] 395 250 &55% 278 205 240

" s & PEF [Lis] 747 B72 900% 533 B00 B35

= I A FEF25 [U/s] 638 506 795% 517 525 455

- E & FEFS0 [Ufs] 405 288 711% 311 331 278

7 & FD FEF75 [Lis] 197 143 726% 139 140 136

: 2/ FIVC L 350 403 381 381

- M Mwe” PP [Lis] 522 556 471 503

z B0 12345678 910 veXT L] 005 012 008 005 B
B Wolume/L FET100 [s] 414 543 481 485

B 5 Tpef [s] 0.06 014 010 008

- 4 FEVS L

& E 3 /lf_f» MVV  [Limin] 1224 1125 018% 11246 9970 105.88

s 2, 7 f [times/min] 73.0 730 670 500

: Ty f Comments:

<:3 ; v
= i |
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7 Maintenance

(1). The maintenance must be carried out by the professionals.

(2). Regularly clean the surface with a damp cloth, then dry it; do not use the dissolvent Reagent.
(3). Warrantee time of consumables mouthpiece is two years, please keep it dry.

a.Consumables mouthpiece is for single usage, the replacement method see "Mouthpiece installation steps"; installation size of
mouthpiece end is ®27, and international standards is 0 ~ 14L / s flow range, the resistance should be less than 1.5cmH20 (L's) ,
filtration efficiency of international standards required to achieve 95% or more.

b.Please read the mouthpiece labels, safety precautions and usage guidelines carefully before usage.

c. Snorkel and nose clip can be reused, but must be soaked for disinfection.
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Gasboard

70

20

% Product Serial Number

20: Handheld Pulmonary Function
Spirometer

\ 4

% Product Application

70: Pulmonary Function Spirometer

WwWw.gassensor.com.cn

\ 4

% Product Category

Gasboard: Ultrasonic Sensor
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User Attention

1 Operation Requirements:
It should work under non-corrosive gases and well-ventilated environment, avoid direct sunlight.

2 Transportation Requirements:
Wet, crash, extrusion and violence loading & unloading are prohibited. It is strictly prohibited to be put together with
corrosive materials.

3 Storage Requirements :
The packaged product should be stored in dry, ventilated, non-corrosive environment.

After-Sales Services and Consultancy

Cubic Sensor and Instrument Co.,Ltd
Contact number: 86-27-8162 8827

Address: Fenghuang No.3 Road, Fenghuang Industrial Park, Eastlake Hi-tech Development Zone, Wuhan,
China

Postal code: 430205 Fax: 8627-8740 1159
Website: http://www.gassensor.com.cn

E-mail: info@gassensor.com.cn
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