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Rectilinear Biphasic

waveform
Fully automated model, Semi-Automated model

shock delivery

semi-automatic mode: 30 seconds

defibrillator charge hold time full-automatic mode: 3 seconds prior to automatic
shock delivery

sequentialmode:
Adult mode: 120J, 150J, 200)
Child mode: 50J, 70J, 85J
energyselection
MAX mode:
Adult mode: 200J
Child mode: 85J

patient safety All patient connections are electrically isolated.

Lessthan 10 seconds to maximum energy with new
battery pack. With a depleted battery pack, the charge
time is longer.

charge time (time from first
rhythm analysis to AED charged

S and ready to shock at 200 J)
o
5 | maximum time from power on
”g to AED charged and ready to 25 seconds
shock at 200 J
electrodes adult, child
builtin defibrillator self-test included (verifies proper(.:ha.rglng and discharging of
the defibrillator)
S . . Evaluates defibrillation pads connection and patient
fibrill
defibrillation advisory ECG to determine if defibrillationis required.
Coarse ventricular fibrillation (VF) (20.20mV
peak-to-peak amplitude)
shockable rhythms Rapid ventricular tachycardia (VT) (Rate >150
bpm, patient should be pulseless)
electrode patientimpedance 17-187 ohms
measurementrange
defibrillator electrode ECG
L protected
circuitry
G} .
9 ECG band width 0.5-30 Hz

o)



implanted pacemaker pulses
detection

detects and removes pacemaker pulses

AED User

Lay (displays text prompts and graphics),
Pro (displays text prompts, the patient's ECG rhythm)

viewing Parameters

Number of Shocks, Time, Elapsed Time and Battery
capacity

High resolution LCD (400*800 pixel) with resistive

displaytype touch panel
viewable area (H*W) 5 inches

ECG sweep speed 25 mm/sec

ECG viewingtime 3.8 seconds

indicator

Displays the result of last automated self-test by status
indicator

Speaker

Provides audio prompts and necessary alarms

instructions

Step by step auditory and visual instructions, according
to AHA/ERCCPR guidelines

data transfer

USB connection to receive stored data (self-test, ECG
and operation information)

Wi-Fi device status information can be transferred over Wi-Fi
language Persian, English
(%]
&z o User configurable for 1 or 2 clinical events for 120
_g o Data recording & storage minutes with audio recording disabled, or 60 minutes
o 9 g & with audio recording enabled. Includes, ECG, event,
= n . . . .
o audio prompts and optionalaudio recording.
a
oy




size (H* W * D) [cm3]

9.4 *30.3*28.1

weight

3.150 kg

power

battery pack

device classification

Internally powered per EN 60601-1: 2006/A1: 2013,

design standards

Meets applicable requirements EN 60601-1: 2006/A1:
2013, EN 60601-1-2: 2015, IEC 60601-2-4:2010+AMD1:
2018

Rechargeable

type lithium-ion (Li-ion)
Nominal voltage 14.4 volt
Capacity 4700 mAh
Recharge time 6 hours

Operatingtime

For a new, fully charged battery pack at 20°C:
220 defibrillator discharges at maximum energy (200
joules) or 15 hours of continuous monitoring.

The CHANGE BATTERY warning appears after 200
maximum-energy discharges

> -
E Standby life when using battery Autoself-Test repor.t OFF
£ | stored for up to 2 years at 23 °C Self-TestInterval (1day): 1.3 years
m Self-TestInterval (7 day): 1.4 years
Non-Rechargeable
type Lithium manganese dioxide (LiMnO2)
Nominal voltage 15.0 volt
Capacity 4000 mAh
For a new, fully charged battery pack at 20°C:
180 defibrillator discharges at maximum energy (200
Operatingtime joules) or 14 hours of continuous monitoring
The CHANGE BATTERY warning appears after 160
maximum-energy discharges
Standby life when using battery Autoself-Testreport OFF
stored for up to 2 years at 23 °C For Healthy battery: more than 5 years
Operating temperature 0to50 °C
% Storage temperature -30t0 70 °C
£ Humidity 10 to 95% relative humidity
g Altitude -200 to 3000 m
T Particle & water ingress P44
Drop Im
oy
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Accessory Brand Part Number

FIAB P41037

/ /
JLS 5 Ly OBS P41125

/ /
Skintact P41127
FIAB P41036

S Lty / /
OBS P41126
P41105

5L BB 6t S SAADAT /
P41110
5L BB e o5l Sy SAADAT P41158
b3 4k SAADAT P41099
4o Y ECG LIS SAADAT P41132
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Item Selection Default
System Settings
Calendar Solar, Christian Solar
Language Persian, English Persian
Battery Index Bargraph, Percentage Bargraph
Sound Level High, Medium, Low, Mute High
Factory Settings Menu
AED Mode Semi, Auto Semi
AED User Lay, Pro Lay
Applied Energy Max, Sequential Sequential
CPR Time 120 Seconds, 90 Seconds 120 Seconds
Self Test INT. 7 days, 1 day 7 days
WiFi Settings
Self Test Report On, Off Off
Record Data
Voice Record On, Off Off
Num. of Cases 1,2 1

AN




Rectilinear Biphasic Waveform .f cc..s.

Rectilinear Biphasic Waveform .¥ Ccwguy

SHOOKA uses rectilinear biphasic waveform which reduces peak current of the shock. The
below table shows the energy characteristics for different energies and loads.

Table 1: Delivered energy for different loads

Selected Energy
Load Child Adult

50 J 70J 85 J 120 J 150 J 200 J

25 48 66 82 100 117 147

50 61 84 104 128 148 181

75 64 89 110 148 173 186

100 62 86 107 146 170 179

125 64 89 109 135 159 203

150 66 91 112 126 148 185

175 60 84 103 117 137 170
Accuracy +15% +15% +15% +15% +15% +15%

Rectilinear biphasic waveform has better performance in comparison with traditional Biphasic
truncated exponential waveform according to clinical results. In the following rectilinear
biphasic current graphs, waveforms for different loads are depicted.
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Figure 1: 200J Shock Current waveform
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Rectilinear Biphasic Waveform .f cc..s.
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Figure 2: 150J Shock Current waveform
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Figure 3: 120J Shock Current waveform
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Figure 4: 85J Shock Current waveform
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Rectilinear Biphasic Waveform .f cc..s.

Current (&)

——250hms
e 50 ot
75 0hms
100 chms
125 ohms
150 ohms
——175 0hms

Current (&)

|
0 0002 0004 0006

0008 n‘m ﬂt!12
Time (Second)
Figure 5: 70J Shock Current waveform
20
25 ohms
50 ohirns
1 75 ohirns
100 ohms
= —— 125 ohms
—_— e
5
1)

15 \ I \ I

1 |
i 0.002 0.004 0.006 0.008
Time (Second)

Figure 6: 50J Shock Current waveform
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This appendix describes the basic function of the Shock Algorithm (SA).
Overview

Shock Algorithm (SA) is an ECG analysis program in the SHOOKA automatic external
defibrillator that recommends whether or not a patient should be given a defibrillation shock.
This algorithm makes it possible for individuals who are not trained to interpret ECG rhythms
to provide potentially life-saving therapy to victims of ventricular fibrillation (VF) or pulseless
ventricular tachycardia (VT). The Shock Algorithm is used to analyze the ECG rhythm during
the first rhythm analysis after the electrode pads have been placed on the patient when CPR is
not being performed. It is also used during subsequent rhythm analyses when the user has been
instructed to stop CPR.

Automated Interpretation of the ECG

The SHOOKA automatic external defibrillator recommends a shock if either of the following
rhythms is detected:

e Ventricular fibrillation

e Rapid ventricular tachycardia (Rate >150 bpm, patient should be pulseless)

The SHOOKA automatic external defibrillator recommends no shock for non-shockable ECG
rhythms as indicated in the Shock Algorithm Performance Report in this appendix.

The SHOOKA automatic external defibrillator is designed to detect and remove pacemaker
pulses from the ECG so that an accurate decision can be reached while a pacemaker is
functioning.

Shock Algorithm

The Shock Algorithm (SA) in the SHOOKA automatic external defibrillator was verified by
inputting specific ECG waveform segments from databases through the electrode connector
and recording the SA decision of 'shock’ or 'no shock.' The 'shock’ or 'no shock' decision made
by the SA for each ECG waveform segment was compared to the databases reference
annotations or treatment recommendation by similar device.

The main ECG database used to verify the performance of the SHOOKA automatic external
defibrillator for SA is named the Physio-Net Test Set. In addition, the ECG database named

Simulator Test Set was used to provide shockable and Non-shockable ECG segments for
verification purposes. The following information about the test sets and the Summary
Performance Report is provided in accordance with AHA recommendations® and IEC
requirements? for reporting performance data for a rhythm recognition detector.

1 Kerber RE, et al, "Automatic External Defibrillators for Public Access Defibrillation: Recommendations for Specifying and Reporting Arrhythmia
Analysis Algorithm Performance, Incorporating New Waveforms, and Enhancing Safety: A Statement for Health Professionals from the American

Heart Association Task Force on Automatic External Defibrillation”, Subcommittee on AED Safety and Efficacy. Circulation, 1997: Vol. 95: 1677-
1682.

2 Clause 201.7.9.3.103, "Essential Performance data of the Rhythm Recognition Detector," International Electrotechnical Association, IEC 60601-

2-4, Medical Electrical Equipment — Part 2-4: Particular Requirements for the Basic Safety and Essential Performance of Cardiac Defibrillators:
2018.
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A. Acquisition and Annotation Methodology

This section includes recording methods, rhythm source, rhythm selection criteria, annotation
methods, and annotation criteria for the databases.

Physio—Net Test Set

The Physio-Net Test Set includes 634 ECG segments gathered from a variety of sources. Each
ECG segment is 8 seconds in duration. Sources for the ECGs include:

e Creighton University Ventricular Tachyarrhythmia Database (CUDB):
This database includes 35 eight-minute ECG recordings of human subjects who
experienced episodes of sustained ventricular tachycardia, ventricular flutter, and
ventricular fibrillation. Records was obtained from a long-term ECG (Holter) recording
and from patient monitors. Five records were from paced patients. The reference
annotation files supplied for this database have been included to aid users in locating
VF segments.

e MIT-BIH Malignant Ventricular Ectopy Database (VFDB):

This database includes 22 half-hour ECG recordings of subjects who experienced
episodes of sustained ventricular tachycardia, ventricular flutter, and ventricular
fibrillation. The reference annotation contains rhythm labels including atrial fibrillation,
asystole, ventricular bigeminy, first degree heart block, high grade ventricular ectopic
activity, normal sinus rhythm, nodal rhythm, noise, pacemaker (paced rhythm), sinus
bradycardia, supraventricular tachyarrhythmia, ventricular escape rhythm, ventricular
fibrillation, ventricular flutter and ventricular tachycardia.

e MIT-BIH Arrhythmia Database (MITDB):
The MIT-BIH Arrhythmia Database contains 48 half-hour excerpts of two-channel
ambulatory ECG recordings, obtained from 47 subjects. Two or more cardiologists
independently annotated each record.

e AHA Ventricular Arrhythmia Database (AHADB):
AHA database consisted of 80 two-channel excerpts of analog ambulatory ECG
recordings. These 80 recordings are divided into eight classes of ten recordings each,
according to the highest level of ventricular ectopy present. In this case, we use part 8
(ventricular flutter/fibrillation) of AHA database.

Simulator Test Set

The Simulator Test Set include 80 ECG segments gathered from the Fluke Impulse 7000DP
Defibrillator Analyzer and 50 ECG segments gathered from the BC Biomedical Patient
Simulator. Each ECG segment is 8 seconds in duration and including Ventricular Fibrillation
(VF) rhythms of varying amplitudes, Ventricular Tachycardia (VT) rhythms of varying rates
and QRS width, Normal Sinus Rhythms varying rates and amplitude and asystole.

B. ECG Rhythm Types
The ECG rhythms were placed into the following categories:

Shockable
e Coarse ventricular fibrillation (VF) (>0.20 mV peak-to-peak amplitude)
e Rapid ventricular tachycardia (VT) (Rate >150 bpm, patient should be pulseless)
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Non-Shockable

e Normal sinus rhythm (NSR)

e Other Non-Shockable rhythms including atrial fibrillation/flutter, atrioventricular
block, idioventricular rhythms, sinus bradycardia, supraventricular tachycardia, and
premature ventricular contractions (PVC).

e Asystole (<0.1 mV peak-to-peak amplitude)

Intermediate
e Fine ventricular fibrillation (VF) (<0.20 and >0.1 mV peak-to-peak amplitude)

e Other VT (ventricular tachycardia that does not meet criteria for VT in the shockable
rhythms category)

Also included rhythms with pacemaker pulses.
C. Shock Algorithm Performance Report

The results of tests with Physio-Net Test Set in the SHOOKA automatic external defibrillator

are shown below in the context of requirements from IEC 60601-2-4 and the recommendations
from the American Heart Association.

Table 1: IEC 60601-2-4 Requirements and SA Performance

Rhythm Category Requirement Test Result
Shockable (Sensitivity)
Coarse VF >90% >91%
Rapid VT, pulseless >75% >95%
Non-Shockable (Specificity) >95% >97%
Positive Predictive Value Report Only >97%
False Positive Rate Report Only <3%

Table 2: AHA Recommendations and SA Performance

Observed Tl Sample Size
Rhythms Performance Goal Test Sample P
Performance Size Tested
Shockable
Coarse VF >90% (Sensitivity) >91% 200 256
Rapid VT, >75% (Sensitivity) >95% 50 67
pulseless
Non-Shockable >09% (Specificity) 597% 300 total 311total
NSR e 100 243
>95% (Specificity) >98%
Other QRS >95% (Specificity) >99% 30 52
Asystole o5p y 0 100 16
Interg;r(]e: |\a/::e Report Only >33% Shocked 25 S'mUIat(g test set
0,
Other VT Report Only >20% Shocked 25 15
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Guidance and manufacturer'sdeclaration - SHOOKA emissions

The SHOOKA is intended for use in the electromagnetic environment specified below. The customeror the
user of the SHOOKA, should assurethatit is used in such an environment.

Emissions test Compliance Electromagnetic environment - guidance
The SHOOKA AED uses RF energy only for its
RF emissions Groun 1 internal function. Therefore, its RF emissions are
CISPR 11 P very low and are not likely to cause any
interference in nearby electronic equipment
RF emissions Class B
CISPR 11
Halrlrznggllcoeonal_zs_lgns N.A The SHOOKA is suitable for use in all
- - establishments.
Voltage fluctuations/ flicker
emissions N.A
IEC 61000-3-3

FY




Guidance and manufacturer'sdeclaration — electromagnetic immunity

The SHOOKA is intended for use in the electromagnetic environment specified below. The customeror the
user of the SHOOKA should assure thatit is used in such anenvironment.

Electromagnetic

magnetic field
IEC 61000-4-8

Enclosure

50 Hz or 60 Hz

Immunity test Port Compliance level environment - guidance
+8 kV contact Floors should be wood,
Enclosure +2 KV, + 4kV, +8kV, |concrete or ceramic tile. If
Electrostatic discharge (ESD) + 15kV air floors are covered with
IEC 61000-4-2 . . synthetic material, the relative
Patient coupling NA humidity should be at least
Signal input/output NA 30%.
parts )
Electrical fast transient/burst _I nput_a.c. POWer NA
IEC 61000-4-4 Signal mpzt/output NA
parts
Inputa.c. power N.A
Surge - -

IEC 61000-4-5 Signal ';g’fé/ output N.A

Voltage dips, Inout a.c. power N.A

IEC 61000-4-11 puta.c.p NA

Voltage interruptions

IEC 61000-4-11 Inputa.c. power N.A
Power frequency magnetic
fields should be at levels
Power frequency (50/60 Hz) 30 A/m characteristic of a typical

location in a
commercial or
environment.

typical
hospital

NOTE

U~ is the a.c. mains voltage prior to application of test level.
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Guidance and manufacturer'sdeclaration — electromagnetic immunity

The SHOOKA is intended for use in the electromagnetic environment specified below. The customeror the
user of the SHOOKA should assures thatit is used in such an environment.

Immunity test

Port

Compliance level

Electromagnetic
environment —
guidance

Inputa.c. power

IEC 61000-4-39

Conducted RF PATIENT coupling N.A
IEC 61000-4-6 _ i
Signal input/output
parts
Radiated RF 3V/m, 80 MHz - 2,7 GHz,
IEC 61000-4-3 ENCLOSURE 80% AM at 1 kHz
Proximity fields from RF
wireless Refer to the following table
communications ENCLOSURE (table 9 of EN 60601-1-2:
equipment 2020)
IEC 61000-4-3
Proximity magnetic Refer to the following table
Fields ENCLOSURE (table 11 of EN 60601-1-2:

2020)
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Test specifications for ENCLOSURE PORT IMMUNITY to RF wireless communications

equipment
Maximum . IMMUNITY
a)
Test (T\l;le:;q:)ency I?&n:lz) Service®d | Modulation P  power D'S(tr?];]ce TEST LEVEL
W) (V/m)
Pulse
385 380-390 TETRA 400 | modulation® 18 0.3 27
18 Hz
FM ©
GMRS 460, +5 KHz
450 430-470 FRS 460 deviation 2 0.3 28
1 KHz sine
710 Pulse
745 704-787 | LTE Bf;”d 13, | modulation®| 0.2 03 9
780 217Hz
810 GSM 800/900,
TETRA 800, Pulse
870 800- 960 iDEN 820, modulation ®) 2 0.3 28
CDMA 850, 18 Hz
930 LTE Band5
1720 GSM 1800;
CDMA 1900; Pulse
1845 1700-1990 | SSM 19003 1 5 jation ® 2 0.3 28
DECT; LTE 217 Hz
Band1, 3,4 25;
1970 UMTS
Bluetooth,
WLAN, 802.11 Pulse
2450 2400-2570| b/g/n, RFID | modulation® 2 0.3 28
2450,LTE 217Hz
Band7
5240 Pulse
5500 5100-5800 WLAI:/?OZ'H modulation ®) 0.2 0.3 9
5785 217Hz

a) For some services, only the uplink frequencies are included.
b)  The carrier shall be modulated using a 50% duty cycle square wave signal.
c) Asan alternative to FM modulation, 50% pulse modulation at 18 Hz may be used because while it does not

represent actual modulation, it would be worst case.
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Test specifications for ENCLOSURE PORT IMMUNITY to proximity magnetic fields

Test frequency Modulation IMMUNITY TEST LEVEL (A/m)
30 kHz® CwW 8
Pulse modulation ®) ¢
)
134,2kHz 2.1 kHz 65
Pulse modulation ®) 0
MHz 13,56 50 KHz 75

HEALTHCARE ENVIRONMENT.

3 This test is applicable only to ME EQUIPMENT and ME SYSTEMS intended for use in the HOME

b) The carrier shall be modulated using a 50 % duty cycle square wave signal.
9 r.m.s., before modulationis applied.
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