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ESSENTIO™ MRI Pacing System
Models L110, L111

®

Provides an ImageReady™ MR Conditional pacing system* at 3T and /
1.5&, full body, with no tirne limitations, with automatic MRI timeout
feature to optimize workflow in the MR environment

* RF telemetry for wireless transmission of information and efficiency in
the operating room and follow-up setting

e LATITUDE™ NXT Remote Patient Management enabled, offering the
opportunity for wireless (RF) remote patient monitoring and follow-up

¢ PaceSafe™ RV and RA, providing dynam
to capture, to maximize efficiency and ease of use

* RightRate™ - MV sensor technology and the only MV sensor clinically
pr oven to restore chrunot opic competence’

¢ adjustment of pacing outputs

i / pacing without r‘Imrally

significar “t ra uses, the efore edu '—l___, the risk of HF

» Enhanced features and diagnostics designed to provide you v
greats into your patient’s disease progression

. F‘Oo functicn to facilitate patient follow up with a fully aut

lop

oratic device and

* EASYV I: W™ heacer with port identifiers designed to make the implant experient

*Praase ralor 1o 4

Mechanlcal SpECIflcatIOI‘Ib

Size {cm) Connector Type
Model Type (WxHxD) Mass (g) Volume (cc) (RARVLV)
L110 SR 15 x 4.87 x0.75 236 13.2
Limn DR 1,45 x 5.02 x 0.76 248 13.7
Projected Longevity (Years)
Pacing SR DR
50% RAMV 2.5V 10.4 9.3
100% RA/RV 2.5V 9.7 B.2

Additional Longevity Information

» Settings: pacing pulse width 0 4ms . Impedance 7509, LRL 60bpm
Ise gane spends 6 m & mode during s h|::|
40 minute nually for in-clinic foliow-up checks. For long
techniczl s es or your |ocal representative.

EUF—‘I Onset On, Tl

tact Boston Scientific

* Power Supply SR and DR medels: lithium-carbon menoflucride call; Boston Scientific; 402250
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ESSENTIO™ MRI Pacing System

Models L110, L111

Pacing Tharapy
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REFERENCE GUIDE

ACCOLADE"
ACCOLADE " MRI
PROPONENT"
PROPONENT " MRI
ESSENTIO
ESSENTIO * MRI
ALTRUA" 2
FORMIO"
FORMIO * MRI
VITALIO™
VITALIO  MRI
INGENIO "
INGENIO MRI
ADVANTIO "

PACEMAKER

Model L300, L301, L321, L310, L311, L331, L200, L201, L221, L210
L211, L231, L100, L101, L121, L1110, L111, L131, §701, §702, 5722
K278, K279, K272, K273, K274, K275, K276, K277, K172, K173, K174

K175, K176, K177, K062, KO63, KOE4
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PROGRAMMABLE OPTIONS
APPENDIX A
Table A-1. ZIP Telemetry settings
Parameter Programmable Values Nominal®
Communication Mode Enable use of ZIP telemetry (May require Enable use of ZIP telemetry (May require

limited use of wand); Use wand for all
telemetry

limited use of wand)

a, If the Communication Mode is selected via the Utilities button on the PRM Startup screen, the Nominal setting within the ZOOMVIEW Programmer softwara
application will correspond o the value chosen on the Startup screen.

Table A=2. Device Mode

Parameter Programmable Values Nominal
Device Mode Exit Storage; Enable Electrocautery Storage
Protection; Enable MRI Protection®
8. Available in models with the MRI Protection Mode fealure.
Table A-3. Pacing therapy parameters (specified into a 750 Q2 load)
Parameter Programmable Values Nominal

Mode® ©

DDD(R); DDI(R); DOG; VDD(R); VVI(R);
VOO; AAIR); AQO; Off: @
Temporary: DOD; DDI; BOO; VDD; Wi, 7
VOO; AAl; ADO: Off

Dual Chamber: DDD,
Single Chamber: VVI|

Lower Rate Limit (LRL)2 ® & ( ppm) 30:35;..:185 1 @ / 60 (Tolerance + 5 ms)
Maximum Tracking Rate (MTR)® € ( ppm) 50; 565; ...; 185 j 130 (Tolerance £ 5 ms)
Maximum Sensor Rate (MSR)® ( ppm) 50: 56, .... 185 130 (Tolerance = 5 ms)

Pulse Amplitude® © 4 | (dual chamber,
atrium) (V)

Auto; 0.1; 0.2, ...;3.5;4.0;...; 5.0;
Temporary: 0.1; 0.2; ...; 3.5;4.0; ...; 5.0

3.5 (Tolerance £ 15% or 100 mV, whichever is
greater;

Pulse Amplitude® © 9 (dual chamber, right
ventricle) (V)

Auto; 0.1,0.2;...,3.5,4.0; ..}

3.5 (Tolerance £ 15% or 100 mV, whichever is
greater)

Pulse Amplitude? © 4 (single chamber) (V)

Auto; 0.1;0.2; ..., 3.5, 4.0, ...;

7.5;
Temporary: 0.1, 0.2;...1 3.5;4.0; ... 7.5 B
7

Temporary: 0.1; 0.2, 0

3.5 (Tolerance £ 15% or 100 mV, whichever is
greater)

Pulse Amplitude Daily Trend (independently
programmable in each chamber that has the
Pacesafe feature)

Disabled; Enabled

Enabled (ACCOLADE, PROPONENT,
ESSENTIO, and ALTRUA 2 devices)

Disabled (FORMIOQ, VITALIO, INGENIOQ, and
ADVANTIO devices)

Pulse Width® € 9 9 (atrium, right ventricle)
(ms)

0.1;02;...;20 @/’

0.4 (Tolerance £ 0.03 ms at < 1.8 ms; + 0.08
msatz1.8ms)

Accelerometer® On; Passive Passive
| Accelerometer Activity Threshold Very Low; Low; Medium Low, Mediurn, fedium
Medium High; High; Very High
Accelerometer Raaction Time (sec) 10, 20; ...; 50 30
Accelerometer Response Factor 1: 250116 g
Accelerometer Recovery Tima (-mm) 2585516 2
Minule Ventilation® On; Passive; Off - Passive
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A-2 Programmable Oglions

Table A-3. Pacing therapy parameters (specified into a 750 { load) (continued)

Parameter

Programmable Values Nominal

Minute Ventilalion Response Factor

$:25..16 8

Minute Ventilation Fitness Level

Sedentary; Active; Athletic. Endurance Sports | Active

Patient's Age" <5;:6-10: 11-15; ...; 91-95; 2 96 56-60

Patient's Gender Male; Female Male

Ventilatory Threshold ( ppm) 30;35;...; 185 120 (Tolerance £ 5 ms)
Ventilatory Threshold Response (%) Off, 85, 70, 55 70

Rate Hysteresis Hysteresis Offset® ( ppm) -80; -75; ...; -5; Off Off (Tolerance + 5 ms)
Rate Hysteresis Search Hysteresis® (cycles) | Off; 256; 512; 1024; 2048; 4096 Off (Tolerance + 1 cycle)
Rate Smoothing (Up. Down)® (%) Off; 3; 6, 9; 12; 15; 18; 21; 25 Off (Tolerance £ 1%)
;Rs:e Smoothing Maximum Pacing Rate ( ppm | 50: 85, ... 185 130 (Tolerance £ 5 ms)
Sudden Brady Response (SBR)® Off, On off

SBR Atrial Paces Before Therapy g b HES 3

SBR Atrial Pacing Rale Increase ( ppm) 5:10;...; 40 20

SBR Therapy Duration (min) el 4 2

SBR Inhibit During Rest Off, On Cn

Alrial Pace/Sense Configuration® © (dual

Unipolar; Bipolar; Bipolar/Unigolar, Unipalar/ “l Bipolar

chamber) (ms)

chamber) Bipolar; Unipolar/Off; Bipolar/Off w

Right Ventricle Pace/Sensea Cenfiguration® © Unipolar; Bipolar; Bipolar/Unipolar; Unipolar/ Bipolar

(dual chamber) Bipolar -

Pace/Sense Configuration® © (single Unipolar; Bipolar; Bipolar/Unipolar; Unipolar/ Bipolar

chamber) Bipolar

Safety Switch (independently programmable Off; On On

in each chamber)

Automatic Lead Recognition Off; On On

Maximum Paced AV Delay? © (ms) 30; 40; ...; 400 \ 180 (Tolerance + 5 ms)
Minimum Paced AV Delay® © (ms) 30; 40; ...; 400 \ 80 (Tolerance £ 5 ms)
Maximum Sensed AV Delay? € (ms) 3040400 (1) 150 (Tolerance £ 5 ms)
Minimum Sensed AV Delay® ¢ (ms) 30; 40, ...; 400 _J 65 (Tolerance = 5 ms)
AV Search +® Off; On Off

AV Search + Search AV Deiay (ms) 30; 40; _..; 400 300 (Tolerance + 5 ms)
AV Search + Search Interval (cycles) 32; 64, 128; 256, 512; 1024 32 (Tolerance t 1 cycle)
RYTHMIOQ® AAI(R) with VVI Backup; Off Off

Maximum A-Refractory (FVARP)® © (dual 150; 180, ...; 500 2B0 (Tolerance £+ 5 ms)
chamber) (ms)

Minimum A-Refl-aciory (PVARF)® © (dual 150; 160; ...; 500 240 {Tolerance £ 5 ms)
chamber) (ms)

Maximuin V-Rafractory (VRP)® © (dual 150; 160; ...; 500 250 (Tolerance £ 5 ms)
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A'.4 Programmable Options

Table A-6. Ventricular Tachy EGM Storage

chamber models)

Parameter Programmable Values Nominal
Tachy EGM Storage (single chamber models) | Off; On On
Ventricular Tachy EGM Storage (dual Off, On On

Tachy Detection Rate? (single chamber
models) ( bpm)

80; 85; ...; 210; 220

160 (Tolerance £ 5 ms)

VT Detection Rate® (dual chamber models) {
bpm)

80; 95; ...; 210; 220

160 (Tolerance £ 5 ms)

a. The Tachy Detection Rate must 2 5 bpm higher than the Maximum Sensor Rale and the Maximum Pacing Rale, and must be 2 15 bpm higher than the Lower Rate

Limit

b. The VT Detection Rats must be 2 5 bpm higher than the Maximum Tracking Rate, Maximum Sensor Rale. and the Maximum Pacing Rate. and mus! be 2 15 bpm

higher than the Lower Rate Limitl

Table A-7. Atrial Tachy Parameters

01:30; 01:45; 02:00

Parameter Programmable Values Nominal

ATR Mode Switch® Off. On On

ATR Trigger Rate® ¢ (bpm) 100; 110: ..., 300 170 (Tolerance £ 5 ms)

ATR Duration®  (cycles) 0. 8; 16; 32, 64. 128, 256, 512, 1024, 2048 8 (Tolerance £ 1 cardiac cycle)
ATR Entry Count®  (cycles) b By TS 8

ATR Exit Count*  (cycles) 1;2,..:8 8

ATR Fallback Mode @ VDI; DDI; VOIR; DDIR DDI

ATR Fallback Time? (min:sac) 00.00, 00:15; 00:30; 00:45, 01.00; 01:15; 00:30

ATR Fallback LRL? { ppm) 30, 35, ...; 185 70 (Tolerance + 5 ms)
ATR Ventricular Rate Reguiation (VRR)® Off; On On

ATR Maximum Pacing Rate (MPR)®  ( 50; 55; ...; 185 130 (Tolerance £ 5 ms)
ppm)

Atrial Flutter Response® Off: On On

Atrial Flutter Response Trigger Rate  © ( 100; 110; ...; 300 170 (Tolerance £ 5 ms)
bpm)

PMT Termination B Off, On On

Ventricular Rate Regulation (VRR) °® Off; On off

VRR Maximum Pacing Rate (MPR) ( ppm) 50; 55, ...; 185 130 (Tolerance £ 5 ms)

oo

The programmed Normal Brady values will be used as the nominal values for Temporary Brady pacing.
This parameter gets disabled during Temporary Brady.

¢. ATR Tngger Rate and Atrial Flutter Response Trigger Rate are linked. If sither of these rates is reprogrammed. the other will automatically change to the same

value

d. If Norma! Brady ATR Fallback Mcde is DCIR or DDI, then Temporary Brady ATR Fallback Mode 1s DDI. If Normal Brady ATR Faliback Mode is VDIR or VDI, then

Temporary Brady ATR Fallback Mode is VDI,

Table A-8. Sensitivity

AGC 0.15; AGC 0.2, A
0,

e
AGC 04, .. AGC 1.0, AGC 1.5

@

Farameter? ? ¢ Programmable Yalues Nominal
Sensing Method? AGC, Fixed Fixed
Atrial Sensitvity (AGS}(mV) C 0.25: AGC 0.3 AGC0.25
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Table A-8. Sensitivity (continued)

Programmable Options A-5

Parameter® b ©

Programmable Values Nominal

Right Ventricular Sensitivity (AGC) (mV)

AGC 0.15; AGC 0.2, AGC 0.25, AGC 0.3, = | AGC 0.6
AGC 0.4 ... AGC 1.0, AGC 1.5 Q%

Atrial Sensitivity (Fixed) (mV)

Fbiéi:i_'o'.15;' Fixed 0.25; Fixed 0.5; Fixed 0.75; | Fixed 0.75
Fixed 1.0; Fixed 1.5; ...; Fixed 8.0; Fixed 9.0;
Fixed 10.0 /|

Right Ventricular Sensitivity (Fixed) (mV)

Fixed 0.25; Fixed 0.5; Fixed 0.75; Fixed 1.0; Fixed 2.5
Fixed 1.5; ..., Fixed B.0; Fixed 9.0; Fixed 10.0 q

A

Separately programmable for Termporary Brady.

ppEm

Table A-9. Daily Lead Measurements

The programmed Normal Brady values will be used as the nominal values for Temporary Brady pacing.
In single-chamber models, the chamber chosen determines the nominal value.
The programmad value for Sensing Method determines the applicable values (AGC or Fixed) in each chamber.

Parameter Programmable Values Nominal
Atrial Intringic Amplitude On; Off On
Ventricular Intrinsic Amplitude On; Off Cn
Intrinsic Amplitude (single-chamber models) On; Off On
Atrial Pace Impedance On; Off On
Ventricular Pace Impedance On; Off Cn
Pace Impedancs (single-chamber modeis) On; Off Cn
Atrial Low Impedance Limit (Q) 200; 250; ...; 500 200
Atrial High Impedance Limit (Q) 2000; 2250;...; 3000 (ACCOLADE, 2000

PROPONENT, ESSENTIO, and ALTRUA 2

devices)

2000; 2250; 2500 (FORMIQ, VITALIO,
INGENIO, and ADVANTIO devices)

Ventricular Low Impedance Limit () 200, 250; ...; 500 200
Ventricular High Impedance Limit () 2000; 2250;...; 3000 (ACCOLADE, 2000
PROPONENT, ESSENTIO, and ALTRUA 2
devices)

2000; 2250; 2500 (FORMIO, VITALIO,
INGENIO, and ADVANTIO devices)

Low Impedance Limit () (single-chamber 200, 250; ...; 500 200
models) |
|
High impedance Limit (Q) (single-chamber 2000; 2250;..., 3000 (ACCOLADE, 2000
models) PROPONENT, ESSENTIO, and ALTRUA 2
devices)

2000; 2250; 2500 (FORMIO, VITALIO,
INGENIO, and ADVANTIGC devices)

Post-Operative System Tesl (POST) (hours)

Off, 2;3,...24 4

s
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2-2 Pacing Therapies
Pacing Therapies

PACING THERAPIES

WARNING: During MRI Protection Mode, if Brady Mode is programmed to Off, Bradycardia therapy
is suspended. The patient will not receive pacing until the pulse generator is programmed back to
normal operation. Only program Brady Mode to Off during MRI Protection Mede if the patient is judged
to be clinically capable of tolerating no Bradycardia therapy (including pacing-dependence or need for
overdrive pacing) for the entire duration in which the pulse generator is in MRI Protection Mode.

The bradycardia pacing function is independent of the tachycardia detection function of the device,
with the exception of interval-to-interval sensing.

Single and dual-chamber pacemakers provide atrial and/or ventricular sensing and pacing, including
adaptive-rate modes. 4

The pulse generator provides the following types of therapies:

Normal Bradycardia Pacing
]

» If the intrinsic heart rate falls below the programmed pacing rate (i.e., LRL), the device delivers
pacing pulses at the programmed settings.

Adaptive-rate pacing allows the pulse generator to adapt the pacing rate to the patient's changing
activity levels and/or physiologic needs. -

Additional Options

+  Temporary Bradycardia Pacing—allaws the clinician to examine alternate therapies while
maintaining the previously programmed normal pacing settings in the pulse generator memory
("Temporary Brady Pacing" on page 2-26),

+ STAT PACE—initiates emergency ventricular pacing at high output settings when commanded via
the PRM using telemetry communication ("STAT PACE" on page 1-17).

+ Electrocautery Protection—provides asynchronous pacing at the programmed outputs and LRL
when commanded by the programmer ("Electrocautery Protection Mode" on page 2-3).

+ MRI Protection—modifies certain pulse generator functions in order to mitigate risks associated
with exposing the pacing system to the MRI environment ("MRI Protection Mode" on page 2-3).

DEVICE MODES

Once the pulse generator has been programmed out of Storage Mode, the following device modes are
available:

« Brady Therapy Enabled—indicates that the pulse generator is providing normal pacing therapy.
This mode is not selectable; it is set automatically so long as Brady Mode is programmed to
anything =xcept Off.

« Brady Therzpy Off—indicates that the pulse generator is not providing any therapy. This mode is
not selectablz, it is set automatically when the Brady Mode is prograrnmed to Off.

+ Electroczautery Protection Mode—provides asynchronous pacing at the programmed outputs and
LRL when commanded by the programmer. This mode is enabled via the Device Mode button.
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Pacing Therapies 2-17
PaceSafe

The following scenarios will trigger the Check Atrial Lead alert:

»  Threshold > Programmed Amplitude will be displayed if RAAT is in Daily Trend mode and the
ambulatory test results of the last 4 consecutive days exceed the manually programmed fixed
output.

» Automatic Threshold Suspension will be displayed if no successful tests are performed for 4
consecutive days in Auto or Daily Trend mode.

Table 2-1. Threshold Test Codes

Code Reason
N/R: device telem. Telemetry started during an ambulatory test
N/R: comm. lost Telemetry was lost during a commanded test
N/R: no capture Capture was not obtained at the starting amplitude for a commanded
test or capture is > 4.0 V for an ambulatory test
N/R: mode switch ATR mode switch either started or stopped
N/R: fusion events Too many consecutive or too many total fusion events occurred
No data collected B Min;m_um pacing amplitude was reachad without losing capture for an

ambulatory test, or neither Auto nar Daily Trand is turned on to abtain
an ambulatory result

NiR: battery low Test was skipped due to Battery Capacity Depleted

N/R: noise Too many consecutive sense channel noise or Evoked Response
noise cycles accurred

N/R: incompat. made Incompatible Brady mode was present (2.g. VDI Fallback Mode,
Magnet Mode) or a Lead Safety Switch cccurred

N/R: rate too high Rate was too high at the slart of the test, a rate increase would raise
the rate too high or more than 2 rate increases were reguired

N/R: user cancelled Commanded test was stopped by the user

N/R: intrinsic beats Too many cardiac cycles occurred during the test

N/R: test delayed Test was delayed due to telemelry being active, VT episode already in

progress, Electrocautery mode, MRI Protection Mode, ar RAAT was
turned on while the device remained in Storage mode

N/R: respiration Respiratory artifact was too high
N/R: low ER The Evoked Response signal couid not be assessed adequately
Auto N/R Minimum pacing amplitude was reached without losing capture for a

commanded test, or telemetry is manually cancelled during a
commanded test

Invalid Failure Code Unexpected Failure

PaceSafe Right Ventricular Automatic Capture (RVAC)

This feature is available in ACCOLADE, PROPONENT, ESSENTIO, ALTRUA 2, FORMIO, VITALIO,
INGENIO, and ADVANTIO devices. @ i

PaceSafe RVAC is designed to dynamically adjust the right ventricular pacing output to ensure capture
of the ventricle by optimizing the output voltage to 0.5 V above the capture threshold. RVAC maintains
this output while confirming capture on a beat-to-beat basis. RVAC will measure pacing thresholds
between 0.2 Vand 3.0 Vat 0.4 ms, and the output will be a minimum of 0.7 Vand a maximum of 3.5V
with & fixed pulse width of 0.4 ms
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2-18

Pacing Therapies
PaceSafe

NOTE: RVAC isintended for ventricular use only. It is not intended to be used with Amplitude
programmed to Auto for single-chamber devices implanted in the atrium.

NOTE: RVAC is available in DDD(R). DDI(R). VDD(R), and VVI(R) modes, as well as during VDI(R)
and DDI(R) Fallback Modes.

RVAC can be programmed on by selecting Auto from the Ventricular Amplitude parameter options. If
starting from a fixed amplitude greater than 3.5 V, program a fixed amplitude of 3.5 V prior to selecting
Auto. Programming the ventricular output to Auto will automatically adjust the Pulse Width to 0.4 ms
and set the ventricular voltage output to an initial value of 5.0 V unless there is a successful test result
within the last 24 hours,

RVAC must first successfully measure the ventricular threshold before it will enter its beat-to-beat
capture verification mode. This measurement can be made through a commanded test, or it will be
performed automatically within one hour after the programming session is completed. Both methods
are described below.

NOTE: Prior ta programming RVAC on, consider performing a Commanded Ventricular Automatic
Capture Measurement to verify that the feature functions as expected.

RVAC is designed to work with typical lead implant criteria and a ventricular threshold between 0.2 V
and 3.0Vat0.4 ms.

The RVAC algorithm then measures the ventricular pacing threshold each day and adjusts the voltage
output. During testing and on a beat-to-beat basis, RVAC uses an evoked response signal to confirm
that each ventricular pacing output captures the ventricle.

If any loss of capture occurs during beat-to-beat operation, then the pulse generator will deliver a @
backup pacing output within approximately 70 ms of the primary pulse. The backup safety pulse
amplitude will be a minimum of 3.5 Vand a maximum of 5.0 V. If there is a Confirmed Loss of Capture
(C-LOC,; 2 out of 4 cardiac cycles do not capture the ventricle), RVAC will enter Suspension and a test
re-attempt will occur at the next hourly interval.

When Daily Trend is selected along with a fixed Amplitude, ambulatory ventricular automatic capture
measurements will occur every 21 hours with no change to programmed output.

The RVAC feature is designed to operate with a large range of pacing leads (high impedance, low
impedance, tined fixation, or positive fixation). Also, RVAC is independent of pacing and sensing lead
polarity; the Ventricular Pace and Sense Lead Configurations can be programmed to Unipolar or
Bipolar.

For information about resumption of RVAC after exit from MRI Protection Mode, refer to the MRI
Technical Guide.

Ambulatory Ventricular Automatic Capture Measurement @
When RVAC is set to Auto or Daily Trend, ambulatory ventricular automatic capture measbrements are
conductec every 21 hours, or when loss of capture is detected while in beat-to-beat mode, up to hourly
until the next daily measurement.

In atrial tracking modes, the automatic capture measurement adjusts the fallowing parameters to help
ensure 3 valid measurement is obtained:

Paced AV Delay is fixed at 60 ms.
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2-52 Pacing Therapies
Atrial Tachy Response

5. When a patient's heart rate is within the desired range for the activity performed, select Program.

NOTE: Sensor Trending results may be printed via the Reporis tab. Both the Present (currently
programmed) and Replay (clinician adjusted) parameters are provided in addition to the current graph
as represented on the programmer screen.

NOTE: Sensor adjustments should not be based on data which is collected during the MV calibration
time period.

ATRIAL TACHY RESPONSE
ATR Mode Switch

This feature is available in ACCOLADE, PROPONENT, ESSENTIO, ALTRUA 2, FORMIO, VITALIO,
INGENIO, and ADVANTIO devices.

ATR is designed to limit the amount of time that the ventricular paced rate is at the MTR or exhibits
upper-rate behavior (2:1 block or Wenckebach) in response to a pathological atrial arrhythmia.

In the presence of detected atrial activity that exceeds the ATR Trigger Rate, the pulse generator
switches the pacing mode from a tracking mode to a nontracking mode as follows:
04

From DDD(R) to DDI(R) or VDI(R)
From VDD(R) to VDI(R)

An example of ATR behavior is shown (Figure 2-36 ATR behavior on page 2-52).

Delect Duration Fallback Resat
"] L] & L]
ATR Counter PLLLLLEL] [ ARRANN
Duration Caunier Entry Count = 8 FPETTETTT Exit Counl =28
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Figure 2-36. ATR behavior

NOTE: Farameter settings that reduce the atrial sensing window may inhibit ATR therapy.
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2-54 Pacing Theraplas
Atrial Tachy Response

Fallback Mode

Fallback Mode is the nontracking pacing mode that the pulse generater automatically switches to when
ATR Duration is fulfilled. @
/

After switching modes, the pulse generator gradually decreases the ventricular paced rate. This
decrease is controlled by the Fallback Time parameter.

NOTE: Dual-chamber pacing fallback mode values are only available when the Normal pacing mode
is also set to dual-chamber.

NOTE: ATR Fallback mode may be programmed rate responsive even if the permanent brady mode
is non-rate responsive. In this scenario, the sensor parameters will indicate "ATR Only”.

Fallback Time

Fallback Time contrals how quickly the paced rate will decrease from the MTR to the ATR Fallback LRL
during fallback. The paced rate will decrease to the highest of the sensor-indicated rate, VRR rate, or
the ATR Fallback LRL.

During fallback, the following features are disabled:

+ Rate Smoothing—disabled until fallback reaches the ATR Fallback LRL or the sensor-indicated
rate. If VRR is enabled, then Rate Smoothing is disabled throughout the mode switch

Rate Hysteresis
AV Search +
PVARP Extension

Fallback LRL

The ATR Fallback LRL is the programmed lower rate to which the rate decreases during mode
switching. The ATR Fallback LRL may be programmed higher or lower than the permanent brady LRL.

The rate will decrease to the highest among the sensor-indicated rate (when applicable), the VRR rate
(if enabled), and the ATR Fallback LRL.

End of ATR Episode

The End of ATR Episode identifies the point when the pulse generator reverts to AV-synchronous
operation because the atrial arrhythmia is no longer detected.

With the termination of the arrhythmia, the ATR Exit Count decrements from its programmed value until
it reaches 0. When the ATR Exit Count reaches 0, the pacing mode automatically switches to the
programmed tracking mode, and AV-synchronous operation is restored,

NOTE: If RYTHMIQ is enabled, the pacing mode automatically switches back to the mode that was
present prior to the ATR mode switch [AAI(R) or DDD(R) mode]

Ventricuiar Rate Regulation (VRR)

This featuie I1s available in ACCOLADE, PROPONENT, FORMIC, VITALIO, and INGENIO devices.
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ESSENTIO provide bradycardia pacing, including rate-adaptive features, to detect and treat

bradyarrhythmias, Two sensors are available to adapt the pacing rate to the patient’s changing metaholic

demand. Minute Ventilation (MV) responds to change in respiration, and the accelerometer (XL) responds

to patient activity (motion). Rate-adaptive models can use either the XL sensor, MV sensor, or a blend of

both sensors. These pacemakers are multiprogrammable, provide various levels of therapeutic and non-

invasive diagnostics/trending, and therapy history data functionality based upon the model.
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BOSTON SCIENTIFIC INTERNATIONAL B.V.

VESTASTRAAT 6
6468 EX KERKRADE

NETHERLANDS

TO WHOM IT MAY CONCERN
Angust 19, 2022

This is to certify that, pursuant to an International Distributorship Agreement betveen Boston Scientific
International B.V., with a principal business address of Vestaswaat 6, 6468 EX Kerkracde, Netherlands (“BSI™). a
wholly owned indirect subsidiary of Boston Scientific Corporation, and the party to the agreement identfied
immediately below as “Distnibutor”, Distributor is appeinted as the authorized distributor of the Boston Scientific
products identified below for the specified Term. Distributor is authorized to make offers or bids, solicit orders,
conclude sales, register with the government offices, and perform all necessarv functions for sales of the Boston
Scientific products in the specified Territory.

TRANSMEDIC PTE. LTD. "DISTRIBUTOR")

5 Jalan Kilang Barat, 9th Floor Petro Center, 159349 Singapore
Tel.: 6737 1945

Email: keith lee@transmedicgroup.com

Altn.: Keith Lee

Nature of [ Exclusive
Appointment

Term Effective Date: 1 August, 2022
Expiration Date: 31 July, 2028
Singapore, Brunei, Malaysia. Thailand, Philippines, and Indonesia

Territory

Products | Cardiac Rhythm Management

Distributor’ Singapore and Brunei under Transmedic Pte Ltd.

approved Malaysia under its subsidiary Transmedic Healthcare Sdn Bhd.
subsidinries Indonesia under its subsidiary PT Transmedic indonesia.
Fhilippines under its subsidiary Transmedic Philippines Inc.
Thailand under its subsidiary Transmedic Thailand Co. Ltd.
Vietnam under its subsidiary Transmedic Healthcare Co. Ltd.

This certificate is issued 1n good faith to support Distributor’s business at the hospitals and medical instimitions
within the Territory and subject to termination by BSI with notice under the Intermational Disgibutionship
Agreement.

Yours sincerely,

BOSTON SCIENTIFIC INTERNATIONAL B.V.
Boston Scientific Intemational B.V.
Vestastraat 6

6468 EX Kerkrade
Netherlands

Managing Director

uBgm AamdAR (U5:nd 1ne) e
TRANSMERIC (THAILAND) CO.LTD.

ks

vEdn msindtniin pf5:omalng) 10
TRANSMCOIC (THAILAND) CO.LTD



& - o
[mTdnany]

Tuf 19 FOAY A, 2563

[fuda)

1iEm uedAy lwaurie Sumediusunys $1ie
NEMARTIN 6
6468 Bi8nd Winwindnsuse
TEMFIIFDTLURUA

Foudifoataansiy

- . - v . ' " ot o o ' - - - - - e =
voiuseai molddggimsainninludalszmeiifussnhafin veadu laeufie Sumodniduina $1im Saeiu

5 ‘-I - ot - " -
Ysznaunis@esgh naa1anim 6 6468 Biind dleundnsuas Yssmmuisefuavd (fioale”) vidnosef veadn

- - - £ o = & - & - & . [ Panars
Twaunin duneiveisduieduiun Inedey nasgdygdnthenilafissyFodudiei lugue “Funusnnie dunu

e ldfumsudsda lfidudumuimdiofudveadu laeudfia dulangdudniehatiunnsmelusseznmi

. -~ - tom s “ & v o &4 - - .
fvuald Munuimnielidwn luaishiduausniodseya Jumdede aplswazi@sanisvies dudumssanaifioudy

o s 3o

M8 T8N uasdguRnn

Yadisuthlumsvisiudivesveanu loouiin nolueruuvaiidmus

stuvunIsisde uARDdiFe

sEozIa Fufdnavsduld 1 Aaen we, 2565
Sudumn: 31 NINGINL WA, 257

BIRUYR FaaTUf vzl vaido Ina #EUTud wazdulaiido

fud wtearumaduiile

uSindspvesdmudnniieh

Asuayia

A - - -
fan T fuazug luneld¥ouidn nowdnda $1is

3w

- J e - - - "
I.]‘Itfll‘lf[ln'ltﬂﬁ?f}'l.l‘!Uﬂ NITUTLIAR maﬁnm‘f INA ﬁmﬁumunnao

I

duTniliFunwldgeivn niwdwdn dulatiFe d1da dudluuSandos
- J - - - - - 1

AaudmeldFennudiuas RaUTud 5 swiiuyiinde

Tnonial@Fousen niudwan (Usemelng $1de SuivSunoee

- 4 = < - row W -
['J(]ﬁl&']llﬂ'lﬂtﬁy%ﬂ'lﬁﬂﬂ NITUTLAA Lam{:mf 1InR ﬂmi‘qumnﬂau

~ - e : - - 1 - - - 3 1 1
mifefurendutioanl¥ lnegsimfeduniugsisvesdunmuiiminmslulrmenauazaaumennanie melueian
«ﬂ. . -l - L - - : d ' -~ - Ll .
wandmua usz Dieals ersemdnmiisdefusoanvil Idyniie Taguda ldnawar i wlddygimriadunioly

analsemea

vaumAIAIINN U

- o w - I Y - W
UiHn yadau 1‘1:0Uﬁﬁﬂ DUIRDTIHTHLUE 110%R

[mwilo¥e]
o « o
Wne 911, TN

NIsUMIAIANTS

ysvn voarw leouiida Sumefiusuuug ¢i0a
1IAAIAATIN G

6468 B1BNY 1iT8NINT UAS

Cerified Correct Transiation

szmmusefuaud Ly %ﬂ*f@iﬁﬁwﬁ;ﬁm CO.,LTD.

A
| Cr cane s

o G AuF e M At Wongbunninng:

A£G 1TV Co. Lid. (Thailand b wwres gran cr b

s D £1I3EA0076743 Tl §

=n

usgn nsindindn Ws:nAlng) An
TRANSMLCEIC (THAILAND) CO..LTD

30w nemedwin (Ysunalng) 10



WY HLELUW. T

e SIEN MR iz 080
Tawil ] wwgindnalwen dhufdutufions zﬁmnﬁﬂ-ainﬁu;}'ﬁawmﬁuu
aoilszasumsvesamuinindundeounnian vign navdmin Wszmalng 1
faagionil_ ss870 emmommmenfuz e
ason/aoy T R S SRRk UM NAVAR
wifl - dwemwos QUi Swneava, e
i, DIUNMNMIMAS svarluswdld | 10330, Insdwvl | 0225504058 ... ..
comdifuinuundodounndivian 1 dogiavil sssmo smmemmnmnduy
ATOVIOY. oo T ITLTI wause
wii - dwescae audil Swneiva ... i
fovda . npaMwMYIMAY serlsudid | 10330 Tnsewdl 0225504058
aanifuineuatesdeurmeurian 2 ﬁ{aaém‘uﬁ. ...............................................................
e L DU i, S R N R
WUN BTN BUNBAYA
Vnda, S— sWaladowdld Tosfwn

dmsumsidueSeaeunnd . awsenmisnanhy
Trosidmugumsiiduaissdaunndauuan 6(7) ﬁ':if_ T
lusanzdouaonalszneumsatoiliiddndsiug 31 e .7 2557

TN ¥ ¥
pae I Ammzanuiiszy B lulusansfouaamdssneumsiimiiy

W ud, 30 dou, . MORIMEY wa. 25 I N

g A5 0n wspdinnin (usunAlne) 1o
RAl*‘!gqﬂcb(c (THAILAND) CO,LTD,
BB LA

l.';: ﬂ,\??—,i- e

01 el e VIR

& A /
(Muusye) .../

ANLHUL

yEen nsiudinin (sanding) hiio
TRANSMCDIC (THAILAND) CO.LTD



msneoiglusanzduvannnlszneums

' S
11ﬂQB}Qﬂ‘NI] 1

1iaen .q‘lu sanziiioie ﬂﬂluﬂﬁ”ﬂﬂ‘ﬂﬂ”ii atuil

Vd

wdeiui 31 nu'ngu WS e N
f‘\\ - L ; 'r/—_-- .‘.

(muuwm oo ﬂ“

mum.l-a H,;, ’“&Q"f

%

* ’J-‘ / ey
AL e B
i
., Ly -3"’...;"‘.1“‘ /’....'-' it i

........... i.l..-t g"ﬂ 2%

v l
&

M3ABBIYATIN 3
Wasowlusanadvuaonnlsznounmantivll

THAIL FDA. A4 0721409

; £l
nINeaIyATIN 2
M’:’iemq'lmﬂﬂ:'tﬂuum1 aznountin uil

[
wmmw 31 Uy WA 25 6 !

(memwa; i NG

dninisi .“im:a‘ msm ana wu* )

mMia 4
Wrsowluwanzdouanulsznoumsntivil

wieuR 31 sunAe W,
(avilode)

yEow newdwin (Usandlng) S0
5 A kSN0 THAILAND) CO,LTD.

N § nT_-
usm msindinia plsunaing) o
TRANSMIPIC (THAILAND) CO.I ™



BNATSUHLTIIY

Il'm-‘m 'UUuﬂ M. 50272553

YeUTEnTB il auwng

1.

Cardiology
Implants
Neurosurgery
Orthopedics
Perfusion

1. Surgery

o -3
smsuilewBounas adan 1/2557

v o ow
o o w

Vil daueTun

sumsufluBsuuse mdadt 172560

v
-

Y9t AILATUY

2. Clinical Laboratory

6. Nursing Services
8. Pediatrics
10. Radiology

12. Urology

S,

AWy Ll
?‘m}ﬁﬁ% Ll.f]u‘fnn'ir{;m
*}?nﬁm%m%m{%m

=

v T T S SR X £ = e A
E!'.fﬁHm'tm'._Iauummnmr:nm-smn WIHEAN® NaIWATS LUY Wa1Insan wWuUyna
- - - L] .

T W«

Wusuly

ué'/'-”“*’ )@’mﬁh”
?\J :1..‘ M mRJ"W'

w5 11 g amﬁ!-‘é“»m"

(bR 'L

=

sy AR ATLFuRLAnI59In usanInTen Wivna W wiey fim 1

27 N¥. P68

L{] .J7|1..| U

Q((W %ﬂmm

/= (mleﬁ WP ‘?mm, A
Qé@!}iﬂﬁﬂﬁmﬁﬁﬁiﬁg .-ua.I‘W.mm
i

5\ ‘(@_‘fiﬁ‘mﬂi Lmu'

lﬁg&;m

R TRANSﬁ AC0IC {‘ THAILA M.J) CO.,LTD.

;;;frg&

viin nsiudtndn ps: mﬂ?rm} 170
TRANSMOOIC T -



wnatsuuuyine  Tuasnadisun

fiu. 502/2553

-

srensudlauRsundn A0 1/2565

aynniiRLYoUTeoalouwmERuds Sty 2 ngy fail
1. Cardiothoracic Surgery

2. Ophthalmslogy

-7 1A, 7565

(uanguedel . anginuman)
UL L ATTahto g UL R

C.T?.n:),'f- :E-N. Yooy I

TR TR

Wusuly

uson wsisdwmia (UsanAing) 170
TRANSMEBIC (THAILAND) CO.LTD.

i

uEn msiudtebn ps:nalnsg) hao
TRANSMCEIC (THAILAND) CO..LTD



RUN IR

Bangkok Bank
SuaTEnNgaT

ATVIBD AR (D1S2)

74 nvunszsw |

N3 3Imuu N [RIE BT

gouran2

[T

-
1suv

ua. nswaiudn (dszinalne)
S58/57-59FuS SAK/209FU2 UrINUNA TI
0. induia a. Ak

Urs Ju niyimKunIenT 10330

TOUSWNIIET/S Gatement Period
0170372023 - 15/03/2023

4
Jufipansvau/Statement Date

162032023

"y ﬁhvu;.- polsonl

&'
=11

SwlIanT:

u3m nnufindn (Uszimalny) $na
TUIMINTIUNW

RUTNAUATS

152-3-12379-0

0152

ATSUATIUTY

.imé'ngwmz‘mmiumﬁ E-Mail : transmedic.th.acci@transmedicgroup.com

SETW nondnan (Weandlng) 0
TRANSMIDIC (THAILAND) CO.LTD.

=

¥ nowdinda Ws:mAlng) f1io
TRANSMCEIC (THAILAND) co..LTD




