1Pulse’ Console

The only product on the market with the capability of providing support to patients in
mild to severe acute heart failure and to potentially recover those patients and return
them home with their own native hearts.

¢ VAD (RVAD, LVAD, or BiVAD)

¢ |ABP support

e Operates other IABP catheters

e Automatic lead and trigger selection

e Automatic arrhythmia detection

e Automatic inflate/deflate timing

e Detachable laptop screen

e Fast inflate/deflate times

e Fast pneumatics

e Remote diagnostics

AB5000™ Ventricle
BVS® 5000 Blood Pump

e Actively unloads the
heart

e Provides total pulsatile
hemodynamic support

® RVAD, LVAD, or BiVAD

e Clear design allows
visualization into device

e Delivers up to 6 liters of
flow per minute

Z.Pulsew IAB —— !

Abiomed’s Intra-aortic Balloon Catheter -~
e Passively unloads the left ventricle ol
e Sheath or sheathless insertion

* Made of Abiomed’s proprietary balloon material,
Angioflex I1® 1

— Provides a smooth surface making it easy to
insert

— Resists thrombus formation
— Resists punctures and abrasions

IPulse” Circulatory Support System




Product Features and Specifications

iPulse MODES

iPulse Operation
Modes:

VAD — LVAD, RVAD, Bi-VAD
|IABP — Auto, Manual

VAD OPERATION

Left-Side Flow Rate
(VAD)

Under normal operation, the Console produces a minimum blood flow through
the VAD for both pumps as follows:

Minimum: 4.8 L/min at outflow pressure of 90 mmHg (1.7 psi) and inflow
pressure > 10 mmHg (0.2 psi) for 42 Fr Atrial Cannula used with 42 Fr or 10
mm Arterial Cannula.

Minimum: 4.0 L/min at outflow pressure of 90 mmHg (1.7 psi) and inflow
pressure > 10 mmHg (0.2 psi) for 32 Fr and 36 Fr Atrial Cannula used with 42
Fror 10 mm Arterial Cannula.

Method: Blood flow rate calculated based on integration of airflow signal.

Right-Side Flow Rate
(VAD)

Under normal operation, the Console produces a minimum blood flow through
the VAD for both pumps as follows:

Minimum: 4.8 L/min at outflow pressure of 40 mmHg (0.8 psi) and inflow
pressure > 10 mmHg (0.2 psi) for 42 Fr Atrial Cannula used with 42 Fr or 10
mm Arterial Cannula.

Minimum: 4.0 L/min at outflow pressure of 40 mmHg (0.8 psi) and inflow
pressure > 10 mmHg (0.2 psi) for 32 Fr and 36 Fr Atrial Cannula used with 42
Fror 10 mm Arterial Cannula.

Method: Blood flow rate calculated based on integration of airflow signal.

Displayed Flow
Accuracy (VAD)

At altitudes between min/max range, flow accuracy is as follows:
Left Side: +15% over the following ranges:

Inflow pressure 5 to 25 mmHg (0.1 to 0.5 psi)

Outflow pressure 60 to 90 mmHg (1.2 to 1.7 psi)

Right Side: £15% over the following ranges:

Inflow pressure 5 to 15 mmHg (0.1 to 0.3 psi)

Outflow pressure 30 to 40 mmHg (0.6 to 0.8 psi)

At elevations greater than maximum specified altitude range, flow rates
displayed on Console may underreport flows by as much as 1.0 L/min.

Beat Rate (VAD)

Range: 0 to 150 bpm
Resolution: 1 bpm
Accuracy: + 3 bpm or + 3 %, whichever is greater

AC operation:

100 — 230 VAC (nominal); 50/60 Hz; 4 A

Internal Battery:

24.0VDC (nominal); sealed lead-acid,
2 hrs. (approx. @ 80 bpm)

IABP OPERATION

Timing (IABP) AUTO Mode — Automatically and continually optimizes inflation and deflation
timing.
MANUAL Mode — Allows the user to manually adjust inflation / deflation
timing.
Method: Percentage based on 4-beat average of beat-to-beat interval (ECG,
AP, A-Pacer, V-Pacer); percentage based on 4-beat average of 80 bpm Heart
Rate (Internal).
Inflation Range:
20 to 80% (ECG, A-Pacer, V-Pacer, Internal); 0 to 35% (AP)
Inflation Default:
50% (ECG, Internal); 75% (A-Pacer); 55% (V-Pacer); 25% (AP)
Deflation Range:
30 to 100% (ECG, A-Pacer, V-Pacer, Internal); 35 to 75% (AP)
Deflation Default:
85% (ECG, Internal); 100% (A-Pacer); 90% (V-Pacer); 55% (AP)
Heart Rate (IABP) Range: 30 — 200 bpm
Resolution: 1 bpm
Accuracy: + 3 bpm or + 3%, whichever is greater
Display Update Rate: 2 + 0.5 sec
ECG: Lead Input Support: 5 Lead Cable (AAMI or IEC)

Electrodes: RA, LA, LL, RL, V

Sampled Leads:|, II, V'

Derived Leads: Ill, aVR, aVL, aVF, v

Range: + 300 mV (DC); + 10 mV (AC)

Frequency Response: 0.6 — 85 Hz (-3dB)

Minimum Input Impedance: 2.5Q

Pacer Pulse Detection: On each sampled Lead

Pacer Sensitivity: Down to 1.54 V/s per AAMI EC13-2002 4.1.4.3
Lead Fault Detection: When any active electrode open
Defibrillator Protection: Compliance to IEC 60601-2-27
Defibrillator Recovery Time: Compliance to IEC 60601-2-27

Electrosurgical Interference Suppression: Operation of an Electrosurgical Unit
must not cause an unrecoverable malfunction.

Default Waveform Sweep Speed: 25 mm/sec

Arterial Pressure:

Parameters: assisted systole, unassisted systole, assisted end diastole,
unassisted end diastole, mean, augmented diastole, and AP waveform.

Nominal Sensitivity: 5u V/V/mmHg
Range: 0 to 300 mmHg (5.8 psi)
Resolution: 1 mmHg (.02 psi)
Frequency Response: 0 to 40 Hz (-3dB)

- EMC

- RTCA/DO-160C

- IEC/EN 60601-1-2:2001

Battery Type: Maintenance free; Sealed lead-acid Accuracy: + 2 mmHg (.04 psi) or + 2%, whichever is greater (not including
- - - transducer)
Dimensions — Transport (w/o Cart) Hospital (w/ Cart) . .
Transport & Hospital | Height: 34 in. (86.4 cm) 41in. (104.1 cm) Display Update Rate: 2 + 0.5 sec
Configuration Width: 23in. (58.4 cm) 28in. (71.1 cm) Default Waveform Sweep Speed: 25 mm/sec
Depth: 11in.(27.9 cm) 18in. (45.7 cm) External Mon. Inputs: | ECG: + 2.5 VDC AP: 0 - 5VDC
Dimensions — Console Cart ECG/BP Output: ECG: £ 5.0 VDCAP: 0 —-5VDC
Packaged Height: 24in. (61.0 cm) 281n. (71.1 cm) - -
Configuration Width: 30in.(76.2 cm) 331n. (83.8 cm) System Compressor: | Dual head diaphragm pump with brushless DC motor
Depth: 45in.(114.3 cm) 45in. (114.3 cm) IAB Helium (He+): | Capacity: 93 L @ 2216 psig
Console Weight: Transport (w/o Cart) Hospital (w/ Cart) He+ Endurance 2 months (125 cc standard temperature and pressure per fill @ fill every 2 hrs
126 b (57.2 kg) 190 Ib (86.2 k) (nominal): pumping continuously 24 hrs per day)
Condensate Removal:| Fully automatic condensate removal and disposal
Op. Temp.: 10°C to 40°C (50°F to 104°F)
i o 9 i ! Doppler unit: The Doppler unit used with the iPulse™ System is the Koven EchoSounder™
Op. Hum|d|ty. 30% to 75%, non-condensing ES-101EX. It is stored in a compartment at the back of the keypad base.
Op. Altitude: 8000 ft (750 hPa) to -1000 ft
Printer Type: Thermal array - 50 mm wide
ACCESSORIES : ; o - ; ;
— Printer Menu: Access various printing options by pressing MENU and selecting System Menu
Part Number Description > Print Menu. The following options are available:
0036-0020 Cart Waveforms — ECG/AP, ECG/BP, AP/BP, ECG, AP, BP
0015-3230 Aircraft Mounting Plate zp‘f‘e? - Zi mfg/secl 65(? mm/sec
. trip length — 8 sec, 60 sec
- ®
00503200 BVS® Blood Pump Sling Auto Print — Off. 1 min, 5 min, 30 min, 1 hr, 2 hr
- ®
0005-0090 BVS®IV Pole Mount Annotation: Event Trigger pulse (upper), inflation interval
0005-0080 BVS® Bed Mount Markers: Additional Data: Date; Time; Alarm and Advisory messages; Timing mode;
0005-0060 BVS® Pump Mount Set Trigger; HR, Frequency; Syst/Dias (in 1:1); Assisted and Unassisted Syst/Dias (in
1:20r 1:3); A P ; Mean P ; ion M
003627821 |EC Patient Cable Set or 1:3); Augmented Pressure; Mean Pressure; Operation Mode
0036-2782-2 AAMI Patient Cable Set REGULATORY COMPLIANCE
0036-6300 *Helium Cylinder, 93 L * Safety * Shock & Vibration
: ; - [EC/EN 60601-1: 2000 - RTCA DO-160C
2500-0133 Helium Yoke Sealing Washer -IEC / EN 60601-2-27: 1994 ~IEC / EN 60601-1
2000-0009 Chart Recorder Paper, Thermal, 2-inch Roll _IEC / EN 60601-2-34: 2000
0036-9000 iPulse System Operator’s Manual - EC Medical Device Directive 93/42/EEC
0056-3020 Arrow® Adapter Kit - UL2601-1:2003
0056-3021 Datascope® Adapter Kit - CSA C22.2 No. 601.1-M90




iPulse 1AB Specifications

System

Catheter Kit

Balloon Volume

40+ 1 cc

Regulatory — Classification

USA — Class IIl Medical Device

21 CFR 870.3535 Intra-aortic balloon and control system
21 CFR 870.3545 Ventricular bypass (assist) device
International — Class Il Medical Device

Balloon Length

267 £5mm

Balloon Diameter

15.0 = 1 mm @ 100 mmHg

Catheter Diameter

2.667 + .05 mm (8 Fr.)

Sterility Shelf Life — Catheter Kit

Minimum Shelf Life: 2 years
Compliance to EN 550 and 1SO 11135
Compliance to F1929-98(2004)

Inner Lumen Diameter

0.762 +.025 mm

Insertable Length

720 + 50 mm

Sterility Shelf Life - Insertion Kit

Minimum Shelf Life: 2 years
Compliance to EN 550 and I1SO 11135
Compliance to F1929-98(2004)

Balloon Inflation/Deflation Cycle
Time

190 msec
Conditions: 10/90% rise/fall time, @ 70 mmHg, 125 BPM

Balloon Material

Polyether urethane

Biocompatibility

Compliance to of AAMI/ ANSI /1SO 10993-1
Temperature Operating: 10 to 40 °C
Storage:  -151t0 50 °C

Balloon Thickness

0.09 mm single wall

Catheter Insertion Force

< 1 Ib through wire-reinforced sheath

Insertion Kit

Relative Humidity

Operating: 30% to 75%
Storage:  10% to 95%, noncondensing

Introducer needle

18 gauge angiographic needle

Atmospheric Pressure

Operating: 765 hPa (7,500 ft) to 1060 hPa (-1000 ft)
Storage: 500 hPa (18,000 ft) to 1060 hPa (-1000 ft)

Guidewire

Outer Diameter: 0.025 + 0.002 in
Material: PTFE coated SS, fixed core
Length: 145+ 5cm

Quantity: 2 per kit

Vessel dilator

Stepped dilator - 5 to 8 Fr.

Introducer sheath

8 Fr. reinforced introducer w/ hemostasis valve

Syringe 60 cc syringe
Scalpel # 11 scalpel
Introducer dilator 8 Fr dilator

Pressure Transducer Tubing

3 ftand 5 ft pressure transducer extension tubing

Driveline 8 Fr. 40 cc IAB Catheter Driveline
Compatible with iPulse Console electro-pneumatic interface
Stopcock 3-way Stopcock with 3" Extension Tubing
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Recovering hearts. Saving lives:

Abiomed, Inc.

22 Cherry Hill Drive

Danvers, Massachusetts 01923 USA
Voice: 978-777-5410

Facsimile: 978-777-8411

Email: marketing@abiomed.com

Abiomed Europe GmbH
Neuenhofer Weg 3

52074 Aachen, Germany
Voice: +49 (241) 8860-0
Facsimile: +49 (241) 8860-111
Email: europe@abiomed.com
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