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1. CHAPTER 1:  READ THIS FIRST

This chapter contains important information about the documentation for your TransMedics® OCS™ Liver 
System and about contacting TransMedics. 

1.1. Directions to User 

This manual provides detailed instructions regarding the clinical use of the OCS™ Liver System, as well as an 
overview of the system, how to set up the system, understanding the Wireless Monitor controls and functions, 
troubleshooting, cleaning, and maintaining the system. This guide is to be reviewed prior to using the system, 
noting the Warnings, Cautions, and Notes throughout the guide. 

A TransMedics representative must install and activate each new system before a qualified health care 
professional can use it. 

1.2. User Training Requirements 

The OCS™ Liver System is intended for use only by qualified healthcare professionals trained in the use of the 
OCS™ Liver System. 

Completion of the TransMedics training program is required prior to use of the OCS™ Liver System. The 
training consists of initial hands-on training and periodic refresher training as needed. 

1.3. Indications for Use 

The indications for use are as follows: 

The TransMedics® Organ Care System (OCS™) Liver is a portable extracorporeal liver perfusion and 
monitoring system indicated for the resuscitation, preservation, and assessment of liver allografts from 
donors after brain death (DBD) or liver allografts from donors after circulatory death (DCD) ≤55 years 
old in a near-physiologic, normothermic and functioning state intended for a potential transplant 
recipient. 

1.4. Contraindications 

The OCS™ Liver System should not be used for: 

• Livers with moderate or severe traumatic injury

• Livers with active bleeding (e.g., hematomas)

• Split livers.

1.5. Precautions

A device malfunction or user error could lead to a potential loss of a donor organ. 

Only trained users are allowed to use the OCS™ Liver System. 

1.6. Patient Counseling 

Patients should be provided with the OCS™ Liver Patient Brochure that describes the device, the benefits and 
risks, and provides an overall summary of the clinical experience with the OCS™ Liver System. 
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1.7. Conventions 

The terms OCS™ Liver System, OCS™, and system are used interchangeably throughout this manual to refer to 
the OCS™ Liver System. 

The system uses consistent conventions throughout the interface and accompanying documentation to make 
it easy for you to learn and use. 

WARNING—A Warning alerts you to a potential serious outcome, adverse event or safety hazard. Failure to observe a warning 

may result in loss of organ, death, or serious injury. 

CAUTION—A Caution alerts you to situations where special care is necessary for the safe and effective use of the product. Failure 

to observe a caution may result in minor or moderate personal injury or damage to the product or other property, and possibly a risk 

of more serious injury. 

NOTE—A Note brings your attention to important information that will help you operate the system more effectively. 

1.8. Supplies 

The components, accessories, and supplies required when using the OCS™ Liver System must be used in 
accordance with this user manual, associated documents, and accepted medical standards. To order 
additional parts and supplies, see Chapter 14. 

CAUTION—Only accessories and supplies from or recommended by TransMedics, Inc. are to be used with the OCS™ Liver System. 

Use of accessories and supplies other than those supplied by or recommended by TransMedics may cause system malfunction and 

invalidate the TransMedics warranty. 

1.9. Contacting TransMedics 

1—For Customer Clinical Support: 

Please contact TransMedics prior to departure to Donor Site on one of the following numbers: 

US/AUS/Canada: +1-978-222-3733 
EUR: +31(0) 20-7084561 

2—For Customer Service: 

Please contact TransMedics for assistance at +1-978-552-0999. 

You can also contact one of the following offices for referral to a customer service representative, or visit the 
TransMedics website: www.transmedics.com. 
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Corporate and North American Headquarters 
TransMedics, Inc. 
200 Minuteman Road, Suite 302 
Andover, MA 01810, USA 
Tel: +1-978-552-0999 
Fax: +1-978-552-0978 

Authorized EU Representative 
Emergo Europe B.V. 
Prinsessegracht 20 
2514 AP The Hague 
The Netherlands 
Tel: +31 70 345 8570 
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2. CHAPTER 2:  SAFETY INFORMATION

This chapter provides information about safety issues that may arise. Read this section before you use the 
OCS™ Liver System or any of its components. Be sure to read all applicable usage, patient safety, operator 
safety, and electrical safety guidelines in this manual. 

2.1. General Warnings 

WARNINGS— 

Failure to abide by the precautions detailed in this document may cause the system and its use to be out of compliance with 

regulations and places personnel and any people near the system at risk of injury or death. 

No modification of this equipment is allowed. 

Not to be used for children or pregnant or nursing women. 

CAUTIONS— 

Always check the expiration date on each package, including the Liver Perfusion Set and the OCS Liver Bile Salts Set. If the date has 

expired, do not use the item. 

Always follow your institutional protocols for handling and disposal of blood-contaminated materials. 

All donors must be properly screened for infectious diseases as part of the standard of care for liver transplants. User exposure to 

donor blood from leakage at connection sites during the blood collection process may occur. Follow Universal Precautions. 

2.2. Electrical Safety 

This section provides warnings and cautions related to electrical safety. 

WARNINGS— 

Never use a converter adapter to plug the 3-pronged AC plug into a 2-pronged ungrounded wall outlet. Doing so may result in 

electric shock to the operator and damage to the equipment. 

To avoid risk of electric shock, this equipment must only be connected to a mains supply with protective earth. 

Do not remove any system covers except those necessary to access the system for use, as described elsewhere in this manual. Any 

other covers are to be removed by qualified TransMedics service personnel only. Only a qualified TransMedics Service 

representative may service the system or any of its accessories. Any attempt by the user to disassemble the OCS™ or any of its 

accessories could expose the user to electrical or physical hazards that could cause serious injury or shock and will void the 

warranty. Accidentally contacting the electrical circuits inside the housings may result in electric shock to the operator and damage 

to the equipment. 

Do not immerse an OCS™ battery in water, and do not allow liquids to enter the slot or the electrical contacts at the back of the 

battery during cleaning. Lithium may react violently when mixed with water, leading to possible battery leakage, smoke, and fire. 

Do not dispose of OCS™ battery packs in an incinerator or other fire. The cells may explode. Check with local codes for special 

disposal instructions. If a fire occurs, use institutional procedures for putting out a lithium fire. Do NOT use water. 

Before cleaning or servicing the system, disconnect all external power sources. 
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Figure 1:  Left: CPI Regulator (note smooth body); Right: PI Regulator (note threaded body) 

CAUTIONS— 

Inspect TransMedics shipments to ensure all items are included and that there has been no shipping damage. 

Before and after each use, inspect the system for any physical damage that might require service or replacement of an individual 

component in time for the next use. 

Before use, aseptically open and inspect each component, checking for any cracks, leaks, or other damage that might impact use. Do 

not use components that indicate damage. 

Keep the Liver Console surfaces and cables clean, cleaning all surfaces and cables before and after each use. Dispose of the LvPM, 

then clean and disinfect any bodily fluid or blood-contaminated areas of non-sterile parts of the system according to the instructions 

in Chapter 11. Do not remove the SDS from the OCS™ except as required for cleaning. Do not use any cleaning or disinfection agents 

other than those prescribed in this manual. Doing so may lead to component damage, or interference with proper system operation. 

Do not attempt to sterilize the OCS™ or any of its non-sterile components. Doing so may damage the system. The LvPM and its 

sterile accessories are intended for single use only. Do not attempt to re-sterilize any of these single use components. 

During transport, position the OCS™ so that it never sits at an angle of greater than 15 degrees from vertical. Operating the OCS™ at 

angles greater than 15 degrees may disrupt fluid paths in the LvPM and lead to system malfunction. 

If a regulator failure occurs, monitor arterial blood gas and gas cylinder pressure closely as the cylinder will expire more quickly than 

under normal conditions. If any unexpected changes in arterial blood gas occur, turn gas flow rate to 0 mL/min, close the valve on 

the gas cylinder and discontinue its use. 

Carefully route system power cords to reduce the possibility of tripping or disrupting operation during system use or transport. 

Always use two people to lift or carry the system, which may weigh up to 45 kg (100 lb) without the organ, fluids, or the Mobile 

Base. When moving the system without installing the Mobile Base, use two people, one holding the right lift handle and one holding 

the left lift handle. 

Do not use the push handle to lift the system. The handle is not designed to support the system weight. System damage or personal 

injury may result if the push handle is used improperly. 

Use only the black push handle to push the system, as using other surfaces could result in instability. 
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Wheel brakes are only meant to stop forward movement of the OCS™ but the device can move backward with brakes engaged. 

Before transporting the OCS™ in a vehicle, strap it securely in place. 

During transport, do not subject the OCS™ to vibration levels higher than those to which a patient can be safely exposed. Excessive 

vibration may disrupt fluid paths in the LvPM and lead to system malfunction. 

During transport, avoid sudden stops, turns, and reversals in direction that might subject the OCS™ to high lateral acceleration. 

Use only accessories and supplies from or recommended by TransMedics. Use of accessories and supplies other than those supplied 

by or recommended by TransMedics may cause organ damage and will invalidate the TransMedics warranty. (This manual details 

approved accessories and supplies as relevant to system operation.) 

2.4.  Patient and Organ Safety 

This section provides warnings and cautions related to patient and organ safety. 

WARNINGS— 

The OCS™ Liver Bile Salts Set is intended for use only with the OCS™ Liver System for liver transplantation. It should not be 

administered in any way directly to a patient. 

The OCS™ Liver System is intended for preservation of an explanted liver. It is not intended for direct contact with any patient. 

Always follow your institutional procedures for use of aseptic procedures, for working inside a surgical field, and for handling and 

disposing of blood-contaminated materials. Failure to do so can lead to biocontamination of the organ, the operating room 

environment and personnel. Use aseptic technique when: 

• Touching the organ

• Opening the organ chamber

• Opening the sterile drape

• Accessing the docked Wireless Monitor’s controls through the clear film of the TransMedics sterile drape

• Preparing and connecting solutions for use in the circuit

• Adding pRBCs to the reservoir

• Making injections into the circuit

• Sampling fluids from the circuit.

All parts of the LvPM and its sterile accessories are intended for single-use only. Do not attempt to resterilize or reuse the LvPM or 

any of the sterile accessories. Reuse or resterilization may compromise the structural integrity of the sterile components, thus 

creating a potential risk to patient safety. 

CAUTIONS— TransMedics-approved solutions have been tested on the OCS™ Liver System. Non-TransMedics approved solutions 

have not been tested, and TransMedics cannot assure their compatibility. If non-TransMedics approved solutions are used with the 

OCS™ Liver System, the physician must ensure their compatibility as part of the overall fluid mix. Potential hazards include 

interactions, inaccurate delivery rates, inaccurate pressure alarms, and nuisance alarms. 
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2.5. Shipping, Handling, and Storage Requirements 

Figure 2:   Shipping, Handling, and Storage Requirements Symbols 

Unless otherwise noted the OCS™ and its accessories have the following shipping, handling, and storage 
requirements: 

1. 10% to 95% Humidity Limitation

2. 50 to 106 kPa Atmospheric Pressure Limitation

3. -20 to 50°C Ambient Temperature

4. Package must only be oriented the indicated side up

5. Keep away from sunlight

6. Fragile, handle with care

7. Handle with care

8. Keep away from rain.
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3. CHAPTER 3:  SYSTEM OVERVIEW

This chapter provides an overview of the OCS™ Liver System. 

3.1. OCS™ Liver System Components 

The OCS™ Liver System consists of the following major components: 

1. OCS™ Liver Console: This is a compact electromechanical device that contains an integrated pulsatile
perfusion pump, batteries, perfusate warmer, and pressure, flow and SvO2/HCT probes. In addition, it
has an integrated Wireless Monitor that allows the operator to control and display critical perfusion
parameters.

2. OCS™ Liver Perfusion Set: The Liver Perfusion Set includes the Liver Perfusion Module (LvPM) and LvPS
Accessories. The LvPM is a sterile, single use perfusion module that has embedded sensors, perfusion
and circuits, and perfusate sampling ports. The LvPS Accessories are sterile, disposable accessories
necessary to instrument the liver and manage the perfusate.

3. OCS™ Liver Bile Salts Set: The OCS Liver Bile Salts are composed of Sodium Taurocholate, which is
infused to the circulating perfusate to replenish bile salt levels during perfusion on the OCS Liver
System.

CAUTION—The components, accessories, and supplies required when using the OCS™ must be used in accordance with this user 

manual, associated documents, and accepted medical standards. Only accessories and supplies from or recommended by 

TransMedics are to be used with the OCS™. Use of accessories and supplies other than those supplied by or recommended by 

TransMedics may cause system malfunction and invalidate the TransMedics warranty. 

3.1.1. Items Included with the Liver Console 

Each Liver Console is shipped with the following components: 

• OCS™ Mobile Base

• OCS™ Wireless Monitor

• OCS™ Data Cards

• OCS™ Flow Probes (HA, PV)

• OCS™ SvO2/HCT Probe

• OCS™ Gas Cylinders

• Rechargeable OCS™ batteries (3)

• Power Cords (country-specific).

3.1.2. Items Included with the Liver Perfusion Set

Each Liver Perfusion Set is shipped with the necessary sterile components required during a liver preservation 
session. Each Liver Perfusion Set includes the following components: 

• OCS™ LvPM

• OCS™ Liver Perfusion Initiation Set
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• OCS™ Liver Instrumentation Tool Set

• OCS™ Liver Solution Infusion Set

• OCS™ Liver Perfusion Termination Set.

3.1.3. Additional Items Needed

In addition to the materials supplied by TransMedics, some additional standard hospital equipment may be 
needed. The following lists items that should be available. However, this list is not all-inclusive; other items 
may be necessary: 

• IV poles for transferring blood and priming solution

• Additional sterile drapes if required

• Specific additives for the perfusate

• Syringes, needles, and other miscellaneous equipment.

3.2. Liver Console Components

Figure 3 below shows the Liver Console and identifies the components with the top cover on and the front 
panel in the up position. For detailed instructions on setting up and using the Liver Console, see the chapters 
that follow throughout this manual. 

Figure 3:   Liver Console (with Covers) 
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Figure 4 below shows the Liver Console with the covers removed. 

Figure 4:   Liver Console (with Covers Removed) 

3.2.1. Wireless Monitor 

The Wireless Monitor tracks the vital functions of an organ perfused with the OCS™ and displays organ- and 
system-functional parameters. The Wireless Monitor can be used while it is docked on the Liver Console, or it 
can be removed (undocked) and used remotely, such as when transporting the organ. 

The Wireless Monitor’s screen displays various system and organ parameters as well as messages to visually 
and audibly indicate out-of-range alarms and system fault conditions. 

NOTE—Only Wireless Monitors for the OCS™ Liver System can be used with the OCS™ Liver System. 

3.2.1.1. Wireless Monitor Features 

The Wireless Monitor’s screen (Figure 5) displays various system and organ parameters as well as messages to 
visually and audibly indicate out-of-range alarms and system fault conditions. 
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3.2.1.3. Wireless Monitor Display Overview 

This section provides general information about the components on the Wireless Monitor display. 

CAUTION—The user should remain in close proximity to the OCS™ while in use such that they can read the Wireless Monitor 

display at all times, or undock the Wireless Monitor such that they can view it at all times. 

3.2.1.3.1. Alarm Banner 

The system produces both visual and audible indicators of various alarm conditions to alert you when there is 
an important physiological or system condition that requires attention. The Alarm Banner (Figure 7) is 
displayed at the top of the Wireless Monitor screen. The background color on the left side of the Alarm Banner 
is that of the highest priority alarm in the banner. 

The Alarm Banner displays the following types of alarms: 

• Physiological alarm: Indicates that a measured physiological parameter is extended above or below
its alarm limits

• Capacity alarm: Indicates a low battery capacity, a low gas cylinder capacity, or a low solution
volume

• System Fault alarm: Indicates an equipment failure.

For more information, see Section 10.8, “Managing Alarms.” 

Figure 7:  Alarm Banner 

3.2.1.3.2. Organ Parameter Frames 

Organ parameter values are displayed in the frames on the Wireless Monitor. Organ parameter values include: 

• HAF: Hepatic Artery Flow in liters/minute

• PVF: Portal Vein Flow in liters/minute

• PF: Pump Flow (the sum of HAF and PVF)

• SvO2: the mixed venous hemoglobin saturation percentage

• HCT: the Hematocrit percentage

• TEMP: Perfusate temperature (°C)

• HAP: Mean Hepatic Artery Pressure, in millimeters of mercury (mmHg)

• PVP: Mean Portal Vein Pressure, in millimeters of mercury (mmHg).
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Figure 8 below shows the components that are displayed in the organ parameter frame. 

Figure 8:  Organ Parameter Frame Components 

The value of each organ parameter is also displayed with an arrow (to the left of the value) to indicate its 
location relative to the upper and lower alarm limits, or relative to the total parameter range if there is no 
upper or lower limit. 

The system displays the following symbols to indicate when values are above the range, below the range, and 
when data are not available: 

• – – – (three dashes) indicate the current value is below the minimum of the measurable range
(under-range)

• + + + (three plus signs) indicate the value is above the maximum value of the measurable range
(over-range)

• – ? – (dash-question mark-dash) indicates the data are not available.

For instructions on setting organ parameter values, see Section 10.5, “Configuring Session Settings.” 

3.2.1.3.3. Graphical Frames 

The main center section of the Wireless Monitor (Figure 9) displays up to three graphical frames to help you 
quickly determine parameter information and to view trend data. 

Figure 9:  Graphical Frames 
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Figure 13:  Liver Gas Cylinder 

For safety information on handling gas cylinders, see Section 1.1, “Handling Pressurized Gas Cylinders.” 

For more information on installing and removing gas cylinders, see Section 9.5, “Using the Gas Cylinders.” 
For details on oxygen monitoring and system response to low gas supply, see Section 3.2.1.3.4, “System 
Status Icons on the Wireless Monitor.” 

3.2.5. System and Wireless Monitor Batteries 

One lithium-ion battery is incorporated into the Wireless Monitor and three lithium-ion batteries are installed 
in the Liver Console. At the end of service life, the battery in the Wireless Monitor is NOT user-replaceable, but 
you can replace the OCS™ batteries as needed. When transporting the system, be sure to have sufficient 
quantities of charged batteries to allow for the time you expect the system to be dependent on battery power. 

The Wireless Monitor’s lithium-ion battery supplies power to the Wireless Monitor when it is undocked from 
the Liver Console. If the Wireless Monitor battery fully discharges, the monitoring functions are disabled. 
However, system information is retained and the session continues at existing conditions. If the Wireless 
Monitor battery is fully discharged, you can dock the Wireless Monitor on the Liver Console to restore its 
operation. 

Figure 14:  OCS™ Batteries 

The OCS™ batteries (Figure 14) are installed in the battery compartment on the right side of the Liver Console, 
next to the gas cylinder compartment, as shown in Figure 4. When the OCS™ is connected to AC power, the 
batteries automatically charge. 

Under normal operating conditions, each OCS™ battery has sufficient charge to last a little more than one 
hour, for a minimum of four hours of total power without replacing or recharging the batteries. A fully charged 
undocked Wireless Monitor battery lasts at least six hours. When the system is connected to AC power and 
the Wireless Monitor is docked on the system, the Wireless Monitor’s battery and the OCS™ batteries are 
automatically recharged as needed. 

NOTES— 
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When the OCS™ is in Standby mode and not connected to AC power, the batteries will deplete. TransMedics recommends 

connecting the OCS™ to AC power whenever possible. 

When the OCS™ is connected to AC power and not operational, it can take up to 12 hours to fully recharge all three discharged 

OCS™ batteries and the Wireless Monitor’s battery. 

CAUTION—Environmental conditions impact the amount of power actually used by the system. System operation at colder 

temperatures will cause higher power usage and faster battery depletion. When the system is in operation, you can extend the 

battery life by placing the OCS™ top cover over the perfusion module whenever practical. 

For details on low battery power indicators, see Section 10.8, “Managing Alarms.” 

3.3. Liver Perfusion Set Components 

Each Liver Perfusion Set includes the following components: 

• OCS™ LvPM

• OCS™ Liver Perfusion Initiation Set

• OCS™ Liver Instrumentation Tool Set

• OCS™ Liver Solution Infusion Set

• OCS™ Liver Perfusion Termination Set.

3.3.1. Liver Perfusion Module (LvPM)

The LvPM provides the sterile perfusate circuit and a protected environment for the liver within the OCS™. It is 
designed as a single-use module that mounts into the Liver Console. 

The LvPM includes: 

• Clamshell-type, liver-specific polycarbonate chamber

• Perfusate sampling ports

• Integrated circulatory (pulsatile) pump head interface

• Integrated perfusate warmer

• Integrated perfusate oxygenator (i.e., gas exchanger)

• Integrated sensors (pressure and temperature) and circuitry to communicate with the Liver
Console.

The three figures below show the front and back view of the LvPM and its components, as well as the area 
where it is mounted onto the Liver Console. 
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Figure 15:  LvPM - Front View 
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Figure 16:  LvPM - Back View 

Figure 17:  Liver Console with LvPM Area Detail 
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• Venous sample and injection port permits withdrawal of perfusate from the venous line and
injection of medication to the venous line.

• Hepatic Artery vent and sample port permits withdrawal of perfusate from the arterial line.

3.3.6.2. LvPM Stopcocks 

The LvPM includes 2 stopcocks: 

• The Portal Vein (PV) stopcock is a 2-way stopcock used to close the PV vent line. It allows flow in
one direction. It is open when the stopcock is parallel (180°) to the line and is closed when the
handle is perpendicular (90°) to the line.

• The Hepatic Artery (HA) sample stopcock is a 2-way stopcock used to control the purging and
sample from the HA vent. When open, it allows flow in one direction toward the reservoir. It is
open when the stopcock is parallel (180°) to the line and is closed when the handle is perpendicular
(90°) to the line.

All stopcocks are provided in the open position in the LvPM package and must be adjusted during use. 

NOTE—While using LvPM ports and valves to adjust and manage the organ perfusion, pay attention to the readings from the user-

installed HA and PV Flow Probes and SvO2/HCT Probe. Adjust or reinstall probes if readings seem inaccurate. 

3.4. OCS™ Liver Bile Salts Set 

The OCS™ Liver Bile Salts Set (Figure 22) includes two glass vials of gamma-sterilized Sodium Taurocholate. 
Each vial contains one gram of Sodium Taurocholate. 

At the time of use, the OCS™ Liver Bile Salts are reconstituted with Sterile Water for Injection and then 
delivered to the perfusate in the LvPM circuit through the Liver Solution Infusion Set and controlled by the 
SDS. The bile salts delivered to the LvPM are intended to replenish the bile salts consumed by the liver during 
preservation. The OCS™ Liver Bile Salts are not intended to be administered directly to the donor or the 
recipient. Prior to transplantation into the recipient, the donor liver is flushed on the OCS. 

Figure 22:  OCS™ Liver Bile Salts Set 
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3.5. Overview of Use - Perfusate Flow Path 

Figure 23 below illustrates the circulation of perfusate through the LvPM circuit. The perfusate is pumped 
from the reservoir by the Circulatory Pump (pulsatile pump as labeled in figure below) and then directed 
through the oxygenator. The perfusate then passes through the warmer to reach the desired temperature. 
The path is then split so that the perfusate is delivered to both the Hepatic Artery (HA) and the Portal Vein 
(PV). The PV leg of the circuit contains the PV compliance chamber and the PV clamp. The configuration of 
these two legs of the circuit results in a pulsatile flow of perfusate delivered to the HA and a flow of perfusate 
to the PV. Deoxygenated perfusate exits the liver from the Inferior Vena Cava (IVC). The perfusate from the 
IVC is directed to the reservoir through the drain in the liver chamber. Additionally, the liver circuit directs bile 
produced by the liver through a bile cannula to a collection bag. 

Figure 23:  Perfusate Flow 
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4. CHAPTER 4:  PRE-RETRIEVAL READINESS

Adequate preparation ensures the smoothest possible organ retrieval run with the OCS™ Liver System. This 
chapter provides information on the checklists and tasks that are performed during the pre-retrieval readiness 
phase. 

4.1. Liver Console Checklist 

1. Confirm that the Wireless Monitor is correctly docked and fully charged. For more details, see Section
9.3 “Docking and Undocking the Wireless Monitor.”

2. Press the OCS™ Liver Run/Standby button  to put the system in Run Mode and to ensure the system 
passes the Power On Self Test (POST).

3. Ensure Bluetooth is enabled on the Wireless Monitor.

4. Check the date and time, and adjust as needed.

5. Check that the TransMedics supplied data card is installed. For more details, see Section 9.7, “Using the
TransMedics Data Cards.”

6. Confirm that there are 3 fully charged OCS™ Batteries. For more details, see Section 9.2, “Checking
Battery Power.”

7. Confirm that the OCS™ Liver Gas cylinder is installed properly inside the gas compartment. Then open
the cylinder to check the status of the Liver Gas on the Wireless Monitor. Ensure the Liver Gas cylinder
is ≥ 50% full (At least 1500 psi) before departure to donor site. Otherwise, replace or take a spare. For
more details, including estimating the remaining gas supply, see Section 9.5, “Using the Gas Cylinders.”

8. Confirm that the tamper evident seal on the back of the OCS is intact across the seam of the rear panel
and the Console (see Figure 24).

Figure 24:  Photograph of Tamper Evident Seal on Console 
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9. After the Liver Console check, switch back to Standby Mode by pressing  on the Wireless Monitor 
until the LvPM is installed.

4.2. Liver Perfusion Set Accessories Sets Checklists 

Confirm that all Liver Perfusion Set Accessory Sets are available: 

• OCS™ Liver Perfusion Initiation Set

• OCS™ Liver Instrumentation Tool Set

• OCS™ Liver Solution Infusion Set

• OCS™ Liver Perfusion Termination Set.

Check for the following: 

1. Check the expiration date and look for any obvious shipping damage on the Accessory Sets.

2. If the date has expired or if any damage is found to a packaged Accessory Set, do not use it.

3. Accessory Set packages should not be opened until just before use.

4.3. OCS™ Liver System Medications, Solutions, Infusions, and pRBCs Checklist 

Confirm that all medications, solutions, infusions, and pRBCs are available as shown in the checklist below. 

• Medications and Solutions

−

• Infusions

−

− OCS™ Liver Bile Salts (Sodium Taurocholate) - 1g/

(b)(4)

(b)(4)

(b)(4)
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• Packed Red Blood Cells (pRBCs) in a cooler

−

4.4. OCS™ Liver Bile Salts Checklist 

The OCS™ Liver Bile Salts are provided in sealed vials of 1 g of Sodium Taurocholate to be mixed at the point of 
use according to the following steps: 

•

.

4.5. Liver Flush Solution Checklist

There are two liver flushes that are performed: (1) back table flush (Pre-OCS) – see Section 6.3 and (2) final 
liver flush – see Section 8.2. 

Confirm that you have the following solutions and medications for both flushes: 

•

.

4.6. Run Bag Checklist 

Confirm that the Run Bag includes the following: 

1. Medications, solutions, and infusions (as listed in Section 4.3)

2. The four Liver Perfusion Set Accessory Kits (if not in the Liver Perfusion Set box)

• It is recommended that you bring a duplicate of the Liver Solution Infusion Set and the Liver
Instrumentation Tool Set.

3. 12Fr Bile Cannula

4. Sterile syringes, needles, alcohol wipes, gloves, and petroleum jelly

5. Portable blood analyzer device with unexpired cartridges and extra batteries

6. Fully charged TransMedics-issued training iPad with current OCS Liver application

7. Extra OCS™ Liver Gas cylinder, extra gas wrench, extra yoke gasket

8. Recommended items: a flashlight and bungee cords or tie-downs.

(b)(4)

(b)(4)

(b)(4)
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4.7. Preparing the OCS™ Liver System for Transport 

When selecting a transport vehicle, consider the following: 

• Is there a secure, level area large enough to accommodate the system?

• Can you secure the Liver Console to the vehicle to immobilize it during transport, using tie-downs?

• Can you access and open the front panel of the Liver Console?

• Will you have easy access to the OCS™ Battery packs, gas cylinders, and Wireless Monitor?

• Is the temperature of the vehicle adjusted optimally to prevent heat loss? (See the temperature
and humidity conditions specified in Section 13.2, “Electrical and Physical Specifications.”)

The steps for preparing the system for transport are as follows: 

1. Note: This step is performed only when there is no liver instrumented on the device. Press the
button on the Wireless Monitor to set the OCS™ Liver System to Standby Mode.

Figure 25:  Press Power Button on Wireless Monitor 

2. Unplug the system from the AC receptacle and wind the power cord around the power cord wrap.

Figure 26:  Cord Placement 

3. Press the push handle release buttons, raise the handle and push the system to the loading area. Lock
the Mobile Base wheels.

4. Pull the Mobile Base release handle and use 2 people to lift the OCS™ Liver into the transport vehicle.
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Figure 27:  Lifting the Liver Console off the Mobile Base 

5. Position the OCS™ Liver level in vehicle and secure it. Remember to take the Mobile Base with you for
use at the Donor Site.
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5. CHAPTER 5:  SYSTEM SETUP

This chapter provides instructions for the activities that are performed at the Donor Site to set up the OCS and 
instrument the donor liver. 

NOTE—At the Donor Site, allow adequate time for preparation and priming before the liver is instrumented on the OCS™ Liver 

System. 

5.1. Setting Up the OCS™ Liver System 

This section provides instructions for unpacking and inspecting the system, installing the LvPM (including 
connecting the gas lines and probes), and then running the system Self Test. 

NOTE—If possible, plug the Liver Console into AC power during setup. 

5.1.1. Unpacking and Inspecting the System 

Do not remove the LvPM from the sterile bag until just before installation and until the liver has been deemed 
suitable for transplantation and perfusion on the OCS™ Liver System. Packaged accessories shipped with the 
Liver Perfusion Set should not be unpacked until just before use. 

For descriptions and figures of the components included in the Liver Perfusion Set, see Section 3.3. 

To unpack and inspect the sterile Accessory Sets: 

• Inspect the packaging of each sterilized component for tears or loss of seal that might compromise
sterility. If any tears or damage are found, do not use the damaged item.

• Unpack each sterilized component just prior to use.

• Open the Liver Instrumentation Tool Set components ONLY in a sterile field, using sterile technique.

CAUTION—Check the expiration date on each package. If the date has expired or if any damage is found, do not use the item. 

To open the LvPM packaging: 

1. Partially lift the bagged LvPM out of the box, supporting the bottom of the Module on the foam insert.

2. Open the bag by locating the notch at the bag’s corner and tearing straight across until you reach the
other notched corner.

3. Carefully remove the LvPM from the bag and discard the bag.

4. Supporting the bottom of the LvPM on the foam insert, grasp the corner of the foam wrapped around
the LvPM and tear off the foam.

5. Remove the foam block from the rear of the LvPM.

CAUTION—After removing the LvPM from its box (whether or not the Module is in its sterile bag), lay the LvPM on a flat surface 

on its right side. Laying the LvPM on its back or front may result in damage. 
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5.1.2. Installing the LvPM 

To install the LvPM: 

1. With the OCS™ Liver set to Standby Mode, remove the Liver Console top cover, lock the front wheels
and open the front panel of the Liver Console.

2. Lift the probes and drape them over the left side of the Liver Console (see Figure 28).

Figure 28:  Prepare Liver Console for LvPM Installation 

3. Grasp the handgrips on the front and back of the LvPM and tilt it approximately 30 away from the
Liver Console to correctly align it for installation (see Figure 29).

Figure 29:  Tilt LvPM 30° to Install 

4. Lower the bottom of the LvPM so that the circulatory pump on the LvPM aligns with the pump pusher
plate on the Liver Console. Figure 30 shows the circulatory pump and the pump pusher plate, and
Figure 31 shows the alignment of the components during installation.
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Figure 30:  Circulatory Pump on LvPM (left) and Pump Pusher Plate (right) 

Figure 31:  Aligning the LvPM with the Liver Console 

5. Maneuver the LvPM until the pump components slide into the grooves on each side of the locking ring.

6. Gently press the LvPM down and rotate it backward approximately 30 until it engages the Holding
Clamps on the back wall of the Liver Console (see Figure 32).

7. Gently pull on the front handgrip of the LvPM to verify that it is locked into place.

Figure 32:  Press LvPM Back to Engage the Holding Clamps on Back Wall of the Liver Console 
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8. Figure 33 below shows the LvPM after it has been installed in the Liver Console.

Figure 33:  LvPM Installed in the Liver Console 

5.1.3. Connecting the Gas Lines 

This section provides detailed instructions on connecting the green gas lines on the LvPM to the Liver Console. 
The two gas lines (inflow and outflow) are secured together with a bracket. 

To connect the gas lines: 

1. Locate the bracket with the gas lines on the bottom of the LvPM (Figure 34).

2. Align the connectors on the LvPM with the connectors on the Liver Console.

3. Press the connectors down until they lock into place.

Figure 34:  Gas Lines Connected 

NOTE—To remove gas lines, pinch the metal tabs on each side of the bracket and lift connectors. 
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5.1.4. Attaching the Probes 

This section provides detailed instructions on attaching the HA Flow Probe, PV Flow Probe, and SvO2/HCT 
Probe to the tubing on the LvPM. 

Figure 4 shows the probe connector area in the Liver Console. The probe cables are connected to the Liver 
Console by TransMedics Technical Service during installation of the Liver Console. 

Flow probes are attached to the LvPM circuit at the locations where flow rate and direction are to be 
measured. When connecting the flow probes, match the colors and labels to the similarly marked area of 
tubing. The probe is placed between the single and double band labels on the tubing of the same color as the 
flow probe. The probe should be oriented to match the single and double bands on the probe label with the 
corresponding single and double bands on the tubing. 

Flow probes are reusable and do not require sterilization since they touch only the exterior of the tubing and 
never contact the blood flowing through the circuit. When not in use, the probes are cleaned and left 
connected to the probe connector panel inside the system and mounted in the probe hanger inside the Liver 
Console. 

5.1.4.1. Attaching the Flow Probes 

Both flow probes are attached by following the same procedure. The flow probes and corresponding tubing 
are color coded as follows: 

• HA Flow Probe: Red

• PV Flow Probe: Purple.

To attach each flow probe: 

1. Locate the probe to be attached and the associated tubing with matching color coding (see Figure 35).
The probe and the tubing each have a solid line of color on one side and a double line of color on the
other side.

Figure 35:  Probe and Tubing Labeled with Matching Colors (Purple in this Example) 

2. Open the probe cover by pressing down on the black latch to release it (Figure 35).

3. Using your finger, apply a small amount of petroleum gel to the inside of the probe.
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Figure 36:  Open Probe Cover and Apply Petroleum Jelly 

CAUTION—Use only petroleum jelly. Any other coupling gel, such as silicone grease or ultrasound gel, may damage the 

probe. 

4. Align the probe between the color bands on the tubing so that the double lines on the probe label align
with the double bands on the tubing (double bands mark outflow on the tubing (see Figure 37).

5. Insert the tubing into the sensing cavity of the probe and close the lid (see Figure 37).

Figure 37:  Insert Tubing Into Probe and Close Cover 

6. Make sure the lid is completely closed and the latch is secure. The fit should be tight, with the full
tubing cross-section contacting all inner surfaces of the sensing window. The tubing will be slightly
compressed into a rectangular shape.

7. Once fluid is flowing through the tubing during priming, check the Wireless Monitor to verify that the
desired flow parameters are being detected.

5.1.4.2. Attaching the SvO2/HCT Probe 

The SvO2/HCT Probe is designed to be clipped onto a cuvette incorporated into the LvPM’s tubing. The probe 
and the cuvette are color coded in green. A small arrow on the tab of the cuvette indicates flow direction. This 
directional icon should be aligned with the red dot on the back of the probe. Figure 38 below shows the front 
and rear view of the SvO2/HCT probe. 
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Figure 38:  Front and Rear View of the SvO2/HCT Probe 

To attach the SvO2/HCT Probe: 

1. Locate the cuvette on the tubing in the LvPM (see Figure 39). Note the tab on the cuvette showing flow
direction.

Figure 39:  Cuvette for SvO2/HCT Probe 

2. Align the SvO2/HCT Probe so that the cuvette is centered in the probe opening (use the single and
double green bands on the probe and the tubing to position it properly). Also align the red dot on the
probe with the tab on the cuvette.

Figure 40:  Align SvO2/HCT Probe with Cuvette on Tubing 

3. Snap the probe into place around the cuvette.

NOTE—Ensure the probe is securely connected to the cuvette. 
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5.1.5. Closing the Bile Drain Valve on the Bile Collection Bag 

The bile drain valve on the bile collection bag is packaged and shipped in the open position. 

To close the bile drain valve: 

1. Locate the valve on the bottom of the bile collection bag.

2. Turn clockwise until hand-tight. This will close the valve.

Figure 41:  Close Bile Drain Valve on the Bile Collection Bag 

5.1.6. Clamping the Reservoir Drainage Line 

The Reservoir Drainage Line is packaged and shipped in the unclamped position. 

To close the Reservoir Drainage Line: 

1. Locate the Reservoir Drainage Line with the red clamp near gas line.

2. Bring red clamp up the line proximal to reservoir. Engage slide clamp on tubing to close.

3. Tuck Drainage Line back into OCS™ Liver.

Figure 42:  Clamp Reservoir Drainage Line 

5.1.7. Running the System Self Test 

After the LvPM is fully installed, run the system Self Test again to make sure that the system is operating 
properly. 
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5.2. Setting Up the Solution Delivery Subsystem (SDS) 

This section provides detailed instructions on how to set up the SDS. Refer to Section 3.2.2, “Solution Delivery 
Subsystem (SDS)” for an overview of the SDS. 

5.2.1. Connecting the Solution to the SDS Line Set 

1. Before spiking a vial, place the provided bottle holder over the vial.

2. Insert the piercing spike of the infusion line with a twisting motion into the infusion port of the
prepared solution bag or into the vial. Be sure the spike is firmly seated to the port/vial.

3. Hang the infusion bag/vial on the hanger provided in the Liver Console.

5.2.2. Connecting the SDS Cassette to the SDS Console 

1. Remove the protective cover from the pressure sensor dome on the SDS Cassette by squeezing the
attachment fingers and pulling the protective cover off.

2. Remove the shipping lock from the SDS Cassette.

3. Insert the mounting tab under the mounting bar on the SDS Console.

NOTE—While inserting the SDS Cassette, ensure that the drive pin on the SDS Console is inserted into the receiving socket 

on the cassette. 

Figure 44:  SDS Drive Pin Alignment 

4. While fully squeezing the SDS Cassette’s attachment fingers, firmly press the SDS Cassette onto the SDS
Console’s pressure sensor.

5. Release the attachment fingers.

6. Ensure the attachment of the SDS Cassette to the SDS Console pressure sensor is secure.

5.2.3. Connecting the Infusion Line to the LvPM 

1. Remove the protective cover from the output Luer connection of the SDS Line Set.

2. Connect the line to an infusion port on the LvPM. The TPN and the OCS™ Liver Bile Salts solutions are
connected to the Portal Vein infusion ports. The Epoprostenol Sodium (Flolan or equivalent) solution is
connected to the Hepatic Artery (HA) infusion/flush line port.
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5.3. Preparing the OCS™ Liver System for Liver Instrumentation 

This section provides instructions for priming and preparing the OCS™ Liver System for liver instrumentation. 

5.3.1. Priming the OCS™ Liver 

This section provides instructions for priming the LvPM. After the LvPM is installed, all setup steps are 
complete, and the Self Test is complete, the circuit is ready to be primed. Table 12 below provides a summary 
of the key priming information. 

Table 12:  Priming Overview 

Priming 

 

Temperature Set to 34°C 

Pump Flow Gradually increase to 2-3 L/min to de-air the circuit and mix the 
perfusate, allow temperature to rise to 34°C, then decrease flow 
to 0.5 L/min until liver is instrumented. 

Gas Flow 450 mL/min 

Add the Perfusate Additives See Section 4.3 

CAUTIONS— 

Ensure that Reservoir Drainage Line Clamp is closed and the bile drain valve is closed prior to priming. 

HA and PV vent lines and PV Clamp remain open until organ is instrumented. The vent line should be closed and the PV Clamp 

engaged after instrumentation. 

Use aseptic technique when performing the priming procedure. 

To prime the LvPM: 

1. Remove the yellow cap from the end of the Quick Prime Line and remove the yellow cap from the
Prime Port on the LvPM. Press the two connectors together until they click to lock (Figure 49).

Figure 49:  Connect the Prime Line to the LvPM 

(b)(4)
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2. Use the Quick Prime Line to deliver 
 via the Prime Port.

3. Use  to the LvPM through the Prime Port.

4. Use 
 via the Prime Port.

Figure 50:  Add Albumin to Prime Line 

5. When finished, place a sterile yellow cap on Prime Port of the LvPM and close clamp on the line.

6. Once the volume of priming solution reaches at least 1000 mL in the reservoir, begin perfusate
circulation. For details, see Section 5.3.2, “Beginning Perfusate Circulation.”

7. Use the cylinder wrench to turn on the gas by slowly turning the shut-off valve anti-clockwise.

8. Once pump is turned on, all subsystems (warmer, SDS, gas delivery) will start functioning according to
the set points selected/configured.

5.3.2. Beginning Perfusate Circulation 

NOTE—Configuration Menu settings can be saved as defaults so that the settings are in place each time a new session is started. 

For details on using the Configuration Menu and saving system settings, see Section 5.2 “Setting up the Solution Delivery Subsystem 

(SDS).” 

1. Press to open the Pump Adjust window, and adjust pump flow to 2-3 L/min initially to circulate the 
perfusate and de-air the module. Make a visual check of all tubing and tap or squeeze as needed to 
remove any air bubbles. 

2. Press  to display the Configuration Menu, select the Liver tab, and do the following: 

• Ensure temperature is set to 34C.

• Ensure gas flow rate is set to 450 mL/min.

3. Ensure that the HA and PV vent lines are opened and running and the PV Clamp is not engaged.

(b)(4)

(b)(4)

(b)(4)
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Figure 51:  HA and PV Vent Lines Open and PV Clamp Unengaged 

5.3.3. Injecting Additives into the Perfusate 

For a complete list of additives to be injected into the perfusate before use, see Section 4.3. 

NOTE—Additives, syringes, and medium gauge needles are needed and are not supplied by TransMedics. 

5.3.3.1. Additives to be injected into the perfusate: 

1. Inject the additives listed in Section 4.3 through the reservoir injection port (Blue Venous Injection
Port) (Figure 52).

Figure 52:  Infusion and Sampling Ports 

2. Let the fluids circulate for approximately 10 minutes or until the system is de-aired. While priming,
check the circuit for air bubbles and, if present, tap the lines as vigorously as necessary to dislodge the
trapped gas so that it can be removed by the system defoamer.

CAUTIONS— 

Check the LvPM’s tubing or connections for any leaks or trapped air. 

Check the Wireless Monitor to make sure it is registering all system parameters. 

Verify that the perfusate temperature begins to increase toward the Temp Set Point. 

The minimum safe reservoir volume is 500 mL as indicated on the reservoir (Figure 53). Maintain a volume of at least 500 mL in the 

reservoir at all times. Lower volumes may result in air being pumped into the organ. 

Never allow the perfusate level to exceed the maximum level mark on the reservoir. 
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Figure 54:  Remove the Wireless Monitor from the Liver Console 

2. Remove the strap on the sterile drape attached to the organ chamber of the LvPM.

3. Grasp the drape at the arrow marking on the top of the drape and pull it backward away from the
chamber.

4. Continue unfolding following the arrow markings printed on the drape until the whole drape is
extended (see Figure 55).

Figure 55:  Sterile Drape Unfolded on OCS™ Liver System 
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6. CHAPTER 6:  RETRIEVAL AND BACK TABLE PREPARATION

6.1. Position the OCS™ Liver System in the Operating Room 

1. Position the OCS™ Liver System in the vicinity of the back table and near an AC power outlet. There
should also be a gap between the OCS™ Liver System and the wall to allow access to the rear of the
unit.

2. Plug the OCS™ Liver System into AC Power.

6.2. Flushing and Harvesting the Liver 

The donor liver should be flushed and harvested from the donor according to standard clinical practice. 

Once the liver is removed, it must be prepared for instrumentation on the OCS™ Liver System (see Section 6.3 
“Back Table Liver Preparation”). 

6.3. Back Table Liver Preparation 

The section describes how to prepare the liver on the back table to be placed in the OCS™ Liver System. It 
includes cannulating and flushing the liver on the back table, and then instrumenting the liver in the OCS™ 
Liver System. 

These steps are performed by sterile operators, including the cannulation and back table flush, while the 
OCS™ Liver System is being primed. These steps require supplies from the Liver Instrumentation Tool Set (see 
Section 3.3.3). Silk tie and Prolene suture will be needed for securing the cannulae. These are not provided by 
TransMedics. 

6.3.1. Cannulating the Hepatic Artery (HA) 

1. Select the appropriately sized HA Cannula.

2. Insert the HA Cannula into the hepatic artery.

3. Secure the HA Cannula using silk tie.

6.3.2. Cannulating the Portal Vein (PV) 

1. Insert the PV Cannula into the PV.

2. Secure the PV Cannula using silk tie.

6.3.3. Cannulating the Common Bile Duct 

1. Insert Bile Cannula into the Common Bile Duct, up to 1-2 cm.

2. Secure the Bile Cannula using a silk tie and stay stitch, as shown below.
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Figure 56:  Securing the Bile Cannula 

CAUTION—Do not push the cannula deep in the Common Bile Duct. 1-2 cm from the edge should be enough. 

6.3.4. Cannulating the Inferior Vena Cava (IVC) 

1. Place the IVC Cannula through the supra-hepatic Inferior Vena Cava and secure using purse-string
suture and leave the infra-hepatic Inferior Vena Cava open.

6.3.5. Flushing the Liver on the Back Table 

1. Flush the liver before placing it into the OCS™ Liver System to cool it homogeneously and flush out any
other preservative solution used in the donor.

2. The liver should be flushed on the back table using

6.4. Instrumenting the Liver on the OCS™ Liver System 

This section describes how to instrument the liver on the OCS™ Liver System. 

To instrument the liver: 

1.    

2.

3.

(b)(4)

(b)(4)

(b)(4)

(b)(4)
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To connect the HA and PV cannulae: 

1.

2.

3.

4.

5.

6.

Figure 57:  Pump Adjust Knob 

7.

8. .

9.

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)
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7. CHAPTER 7:  PERFUSION INITIATION, TRANSPORT, AND MANAGING LIVER
PRESERVATION

7.1. Perfusion Initiation on OCS™ Liver System 

1.

2.

Figure 59:  Adjusting PV Clamp 

3. Maintain the following:

•

4. Ensure that the temperature is rising toward the set point and stable.

5. Check that the liver is uniformly perfused.

NOTE—Use the Epoprostenol infusion (e.g., Flolan or equivalent) AS NEEDED to achieve target HAP and maintain it within 

the recommended range. 

CAUTION—Rapid increases in flow rate may injure the liver and should be avoided during initial rewarming on OCS™ 

Liver System. 

6.

7. Perfusate temperature should reach 34°C.

8. Target pressures and flows:

•

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)
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•

•

•

Refer to Section 7.1.1 and Section 7.1.2 below for more information. 

9. Run an arterial blood sample within the first 30 minutes, observe Lactate levels, ABG and correct pH as
needed.

10. Check if bile can be observed in the cannula. If no bile is observed, check for any kink or twist in the
common bile duct.

11. If no further sterile interaction with the liver is needed, apply the organ wrap. Adjust organ stabilizer
arms around the Liver to secure its position during transport and close the organ chamber.

12. Remove the sterile drape.

13. Ensure hemodynamics (HAF/PVF and HAP/PVP) are all within ranges.

14. To prepare the OCS™ for transport, see Section 4.7.

15. Confirm that the audio for alarms is on.

CAUTION—Do not disconnect the OCS™ from AC power or move the OCS™ until the perfusate temperature displayed on the 

Wireless Monitor reaches 34C. 

7.1.1. Adequate Perfusion through HAP Control 

• If the HAP target is achieved with stable lactate, then vasodilator (e.g., Epoprostenol Sodium
(Flolan or equivalent)) infusion should be maintained at the lowest flow rate to maintain the HAP.

• If HAP is high, check for kink or torque in HA line. If none is present, start or increase the infusion
rate of vasodilator agent (e.g., Epoprostenol Sodium (Flolan or equivalent)), until target HAP is
achieved.

• If HAP is low and associated with a too high HAF rate, decrease the infusion rate of the vasodilator
agent (e.g., Epoprostenol Sodium (Flolan or equivalent)) until target HAP is achieved.

Note: If HAP is low, check and tie bleeders, if any, and ensure the HA Vent is closed.

Figure 60:  HA and PV Vent Lines Closed 

(b)(4)

(b)(4)

(b)(4)
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7.1.2. Epoprostenol Sodium (e.g., Flolan or Equivalent) Flow Rate Titration Protocol 

•

7.2. Transporting the OCS™ Liver System 

1. Close the front panel and reinstall the cover.

2. Unplug the system from AC power and wind the power cord around the power cord wrap.

3. Make sure you have all supplies needed for transport to the Recipient Site.

4. Press the release buttons on the push handle, set the handle, and push the system to the vehicle
loading area.

5. At the vehicle, set the wheel locks, and open the Mobile Base release handle. Lift the system off the
base using the gray lift handles, keeping the OCS™ Liver System level during the loading process.

NOTE—Always use two people to lift and carry the system. Do not lift the system when it is mounted on to the Mobile 

Base. 

CAUTION—Tipping the OCS™ Liver System at angles greater than 15 degrees may disrupt fluid paths in the LvPM and 

lead to system malfunction. 

6. Position the system in the vehicle, making sure it is level, and secure it.

NOTE—Remember to take the Mobile Base with you for use at the Recipient Site. 

7. For remote monitoring, remove the Wireless Monitor from its docking station and keep it close by.

NOTE—The Wireless Monitor must be kept within approximately 3 meters (9 feet) of the system. 

CAUTIONS— 

Avoid leaving the OCS™ Liver System in an uncontrolled environment for longer than a few minutes. During such periods, monitor 

the perfusate temperature and take remedial action if the temperature registers more than one degree over or under the desired 

setting. 

If the Wireless Monitor is taken out of range, verify upon its return in range that all parameters are as expected to ensure that a rare 

instance of a system event did not occur while it was out of range. 

(b)(4)
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8. CHAPTER 8:  PRESERVATION CONCLUSION AND SYSTEM SHUT DOWN

8.1. OCS™ Final Liver Sampling 

1. Immediately before cooling the donor liver on OCS™ Liver prior to transplant, perform the following
steps: Take a blood sample to evaluate ABG and lactate levels. Liver enzyme profile may be obtained if
desired.

2. Check stability of the organ perfusion parameters.

3. Check for stable or trending down lactate levels.

4. Check the Bile production rate.

5. When the surgical team is ready to transplant the liver, perform the steps in Section 8.2 (“Performing
the Final Liver Flush”) and Section 8.3 (“Removing the Liver from the OCS Liver System”).

NOTE—To maintain warmth and humidity, keep the organ chamber cover closed until the liver is ready to be disconnected from 

the Liver Console. 

8.2. Performing the Final Liver Flush 

Prior to removing the liver from the OCS™ Liver System, the liver should be flushed and cooled on the system 
 

The composition of the final liver flush per liter of cold multiple-electrolytes solution (PlasmaLyte® or 
equivalent) is as follows: 

•

To perform the final liver flush: 

1. Using sterile technique, flush and de-air each final flush line included in the Liver Perfusion Termination
Set, and connect each line to its corresponding port on the LvPM (PV & HA flush ports).

2. Using pressure bag, pressurize the HA flush solution bag.

3. Connect the OCS™ drainage bag to the clamped drainage line (red clamp) in the LvPM.

4. With two tube clamps ready, start the HA and the PV flush by opening the Final Flush line clamps and
clamp each line below the level of the flush port using the tube clamps.

5. Decrease the Pump Flow to 0 L/min and ensure the pump is turned off.

CAUTION—Failure to turn the pump flow to 0 L/min quickly will over pressurize the LvPM and will result in leakage. 

(b)(4)

(b)(4)
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6. Open the red clamp to drain the reservoir while flushing the liver.

7. Maintain the HA pressure at 50-70 mmHg as displayed on the Wireless Monitor.

Figure 61:  Final Flush Ports and Clamps 

8.3. Removing the Liver from the System 

1. Drape the system to create a sterile field before opening the organ chamber.

2. Open the organ chamber cover.

3. Unwrap the liver.

4. Clamp the HA and PV Cannulae in the organ chamber.

5. Disconnect the HA and PV Cannulae from the OCS™.

6. Disconnect the bile cannula from the OCS™.

7. Disconnect the IVC cannula from the OCS™.

8. Remove the liver from the OCS™.

CAUTION—When disconnecting the liver from the Liver Console, a sterile operator performs all actions that are performed inside 

of the organ chamber. Other actions may be performed by non-sterile operators. 

8.4. Shutting Down the System 

8.4.1. Preparing the OCS™ Liver System for Shutdown 

To prepare the OCS™ Liver System for shutdown after the organ has been removed from the system: 

1. Press the  button to place the system in Standby Mode. 

2. Follow the on-screen directions to ensure that all data is downloaded to the data card.

3. If no data card is present, the system will store the data internally and the data can be retrieved later.

8.4.2. Removing the Probes from the Tubing 

The probes are reusable and do not require sterilization since they do not directly contact perfusate. 
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To remove the probes: 

1. After the liver has been removed, detach the HA Flow Probe, the PV Flow Probe, and the SvO2/HCT
Probe from the tubing as described below:

2. To remove a flow probe from the tubing:

• Press the latch on the side of the probe until the probe lid opens.

• Carefully remove the flow probe from the tubing on the LvPM, but leave it connected to the Liver
Console.

3. To remove the SvO2/HCT Probe from the tubing:

• Firmly grasp the probe with one hand.

• Use the other hand to gently remove the cuvette from the probe.

4. Clean the probes as described in Section 11.2, “Cleaning and Disinfecting the Probes,” and store them
on the probe hanger inside the system.

NOTE—Remove the probes from the tubing, but leave them connected to the Liver Console. 

8.4.3. Turning off the Gas Cylinder 

1. Use the cylinder wrench to shut off the gas by slowly turning the shut-off valve clockwise.

CAUTIONS— 

Do not over-tighten the gas valve with the cylinder wench. Excessive tightening may damage the valve. 

Always ensure that the gas cylinder is OFF after the preservation session is complete. 

2. Disconnect the gas lines connecting the LvPM to the Liver Console.

8.4.4. Disposing of the LvPM and Preparing the System for Cleaning 

After one use, dispose of the entire LvPM, including the attached PC board and all sterile accessories in 
accordance with institutional protocols for disposing of blood-contaminated materials. 

To remove the LvPM, face the system so that Wireless Monitor is on your left, do the following: 

1. Press the LvPM release lever to disengage the Holding Clamps that hold it in place.

2. Hold the LvPM with your left hand and disengage it with your right hand.

3. Angle the LvPM 30 toward you to disengage it from the pump slots.

4. Lift the LvPM up and out of the system.

5. Dispose of the entire LvPM using your institution’s protocol for handling and disposing of blood-
contaminated materials.
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CAUTIONS— 

Do not sterilize the Liver Console or any component of the system. Sterilization, by any means, will damage the system and void the 

warranty. 

Do not attempt to sterilize and reuse the LvPM or any of the sterile accessories. 

NOTE—The probes require specialized cleaning and disinfection instructions. See Section 11.2, “Cleaning and Disinfecting the 

Probes” for more details. 

Disposal Regulations: The OCS™ Liver System contains components that may require special considerations for 
disposal as a result of local, national, or EU regulations. Dispose of all single use products per standard hospital 
procedures. Contact your local TransMedics service representative for disposal instructions for products that 
are at their end of service life. 

The use life of the Liver Console is expected to be at least five years with a rate of use of 50 preservation 
sessions per year. 

NOTE—See Chapter 11, “Cleaning and Maintaining the OCS™ Liver System” for information on how to clean and disinfect the 

system after use. 
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Part 2: 

TECHNICAL GUIDE 

Chapters 9 - 14 of this user guide provide technical information relating to the set-up, operation, maintenance 
and troubleshooting of the OCS™ Liver System.
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9. CHAPTER 9:  SYSTEM SETUP AND CONNECTIONS

This chapter provides information regarding system setup and connections. 

9.1. Connecting the System to AC Power 

The OCS™ Liver System can be powered by connecting it to an acceptable external AC power source or, when 
disconnected from external power, it can be powered by the OCS™ batteries. When connected to AC power 
with the ON/OFF switch set to ON, the OCS™ batteries and the Wireless Monitor battery (if the Wireless 
Monitor is docked) are automatically charged as needed, and battery power is not expended. 

When using and storing the OCS™ where an acceptable AC power receptacle is accessible, TransMedics 
recommends ALWAYS connecting the system power cord to the AC source, rather than running the system on 
battery power. 

See Section 2.2 for electrical safety warnings and cautions. 

To connect the system to AC power: 

1. Connect the power cord to the recessed power inlet receptacle located above the power cord wrap
(Figure 62).

Figure 62:  On/Off Switch and Power Cord 

2. If necessary, unwind the power cord from the power cord wrap.

3. Connect the plug into a properly grounded 100 to 240V, 50/60Hz Hospital Grade AC outlet only. When
the system is connected to AC power, the LED above the Wireless Monitor docking area illuminates .

4. Position the power cord so that it does not interfere with traffic, using the power cord wrap to take up
any excess cord, or positioning and securing the power cord so that it is out of the way.

5. Ensure the ON/OFF switch is set to the ON position (Figure 62).

NOTE—Batteries will not charge if the ON/OFF switch is set to the OFF position. TransMedics recommends leaving the 

ON/OFF switch set to the ON position at all times except when the device must be powered down for service or cleaning. 

CAUTIONS— 

Do NOT use additional cables, extension cords, or outlets with the TransMedics system. 

If it is necessary to disconnect the unit from the AC power, the user must unplug the unit from the AC power receptacle. Neither the 

standby button nor the system On/Off switch will completely disconnect power. 





Chapter 9:  System Setup and Connections 

PN 100005719, REV 1 Page 77 

9.2.2. Checking System Battery Power 

You can determine the charge status of each battery by viewing the battery status icons on the Wireless 
Monitor. For more information, see Table 3. If you do not have access to the Wireless Monitor display, 
perform the following steps to manually check the charge level of each battery. 

To check the OCS™ Battery charge LED: 

1. Press the test button on the front of each battery (Figure 64). The battery charge LEDs indicate charge
level.

2. Determine the charge level and take the appropriate action:

• If all five indicator LEDs light, the battery is fully charged.

• If the lower LED flashes and the remaining four LEDs are not illuminated, it indicates that the
battery is fully discharged. Replace the battery with a fully charged battery or connect the OCS™ to
AC power.

• If no LEDs light, do not use the battery and contact TransMedics service (+1-978-552-0999).

Figure 64:  OCS™ Batteries 

9.2.3. Duration of OCS™ Battery Powered Operation 

When transporting the OCS™ Liver System, be sure to have sufficient quantities of charged batteries to allow 
for the time you expect the system to be dependent on battery power. Under normal operating conditions, 
the set of three OCS™ Batteries has sufficient charge to last a minimum of four hours of operation. Each 
additional battery will supply at least 1.3 hours of operation. 

WARNING— To avoid loss of battery power during transport, especially due to unanticipated transportation delays, connect the 

system to AC power whenever available. 

The OCS™ batteries are automatically recharged when the system is connected to AC power. Note that the 
system will charge, in order, the Wireless Monitor, then the OCS™ Batteries, one at a time. 

9.2.4. Removing and Installing System Batteries 

When one or more OCS™ batteries are discharged, the Wireless Monitor display indicates which batteries are 
discharged. You can hot swap the batteries one at a time with a fully charged replacement battery while the 
system continues to operate normally. You cannot remove more than one OCS™ battery at a time. 
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For details on low battery power indicators, see Table 3, “System Status Icons.” 

WARNINGS— 

If powered by the OCS™ batteries, the system will cease to function when the batteries are fully discharged. To avoid loss of power, 

regularly monitor the battery status icons and audible alarms on the Wireless Monitor display and replace OCS™ batteries as 

needed, or connect the system to AC power. (For details on battery capacity alarms that appear on the Wireless Monitor screen, see 

Table 3.) 

Each OCS™ battery includes rechargeable lithium ion battery cells. Lithium is a highly reactive element that can react violently when 

mixed with water, leading to possible battery leakage, smoke, and fire. Batteries must be handled, stored and disposed of with great 

care. Failure to adhere to proper lithium handling procedures may cause bodily injury and environmental and equipment damage. 

Carefully review safety information in Section 1.1, “Handling Batteries.” 

CAUTION—Before removing an OCS™ battery, make sure you are removing the intended battery. Although the system prevents 

you from removing more than one battery at a time, it is possible to remove any single battery, potentially leaving the system with 

NO charged batteries in place and shutting down system operation. 

To remove a discharged battery and install a fully charged battery: 

1. To test the battery before replacing it, press the battery test button (Figure 64). For instructions on
testing battery charge status, see Section 9.2.2, “Checking System Battery Power.”

2. Move the battery’s retaining lever up and out of the way.

CAUTION—Once you have removed an OCS™ battery, no other battery can be removed until you install a battery in the 

open slot and close the retaining lever. Do not try to forcefully remove a battery. Doing so may damage the system and 

the battery. 

3. Firmly grasp the battery handle, pull the discharged battery straight out, and set it aside.

4. Slide the new battery into the open slot and move the retaining lever back in place, making sure the
battery is secure.

CAUTION—Ensure that the battery is oriented correctly (see Figure 64) prior to inserting it in the Liver Console. Push in 

gently. Excessive force may damage the battery, resulting in bodily injury and environmental and equipment damage. 

5. Verify battery function by checking the battery status icon on the Wireless Monitor. For more
information on viewing battery status, see Table 3.

NOTES— 

If you will not be immediately recharging the removed battery, return it to the original TransMedics shipping container for storage. 

If you need to ship OCS™ batteries, they must be packaged for shipment by qualified personnel and shipped according to applicable 

transportation laws in the original shipping packages or replacements supplied by TransMedics. 
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Figure 68:  Gas Cylinder and Regulator 

NOTE—You cannot remove the cylinder at this point because the regulator fittings and gauge are attached to the 

cylinder and are permanently connected inside the compartment. 

5. Use the cylinder wrench to shut off the gas by slowly turning the shut-off valve clockwise.

CAUTION—Do not overtighten the T-handle or valve. Tightening too much may damage the valve. 

Figure 69:  Gas Cylinder Compartment Wrench 

6. Using your fingers, loosen the T-handle (shown in Figure 68) that holds the cylinder in the regulator by
turning the handle counterclockwise. Swing the regulator out of the way.

NOTE—You may hear a hissing sound from some residual gas venting as you disconnect the regulator. If the cylinder 

continues to vent, then the valve is not completely shut. To correct, immediately close the valve as described in step 5. 

7. Gently slide out the empty cylinder. Use caution as the regulator is now hanging by tubing and cabling.
Make sure the cylinder is completely detached before pulling it all the way out.
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To install a new gas cylinder: 

1. Remove the gas cylinder from the packaging, and remove the shrink-wrap packed around the valve,
and then remove the white plastic plug.

NOTE—Discard the shrink-wrap and plastic plug, but be sure to KEEP the other packaging to use when returning empty 

cylinders for refill. 

2. Partially insert the new cylinder, with the bottom of the cylinder toward the Liver Console and the
cylinder valve toward you.

3. Make sure that the regulator’s yoke gasket is in place and undamaged. If the gasket appears to be
damaged, remove it and replace it as described in Section 9.6, “Replacing a Yoke Gasket.”

WARNING—Do not look into the high-pressure exhaust sources while connecting the gas cylinder to the regulator. Using 

a cylinder without a yoke gasket or with a damaged yoke gasket may cause the cylinder to leak high pressure gas, possibly 

resulting in injury. 

Figure 70:  Gas Cylinder-Regulator Yoke Gasket 

4. Place the regulator on the valve stem and line up the pins on the regulator with the holes on the valve
stem.

NOTE—If the cylinder is not properly mounted, gas will vent when the cylinder’s valve is opened. To correct, immediately 

close the valve and remount the regulator. 

5. Hand-tighten the T-handle by turning the handle clockwise.

6. If you are ready to use the system, to test the gas valve, or to read the pressure level, use the gas
cylinder wrench to open the valve slowly, turning it counterclockwise.

7. When the valve is open, ensure that the gauge indicates a high enough reading to meet the projected
gas needs (Table 18). If not, replace the cylinder with a full cylinder.

8. Push the cylinder all the way into the cylinder compartment.
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9. Return the wrench to its location on the wrench mount in the gas cylinder compartment, so that it will
be available for the next use.

10. Lock the cylinder in place by pressing the cylinder release handle on the front of the system.

11. Close the access door to the gas cylinder compartment.

9.5.3. Returning an EMPTY Gas Cylinder to TransMedics 

This section provides instructions for returning a gas cylinder to TransMedics. For safety reasons, a depleted 
gas cylinder must be fully emptied prior to shipping. 

CAUTIONS— 

Avoid contact with the gas stream. Gas under pressure can cause bodily injury and property damage. 

Open the valve slowly. Opening it quickly or any further than 1/4 turn may cause the gas cylinder to move rapidly from its current 

location, which may result in bodily injury and property damage. 

Use ONLY packaging or a replacement packaging supplied by TransMedics. Other containers may not sufficiently protect the cylinder 

from potential damage during shipment, and may not meet regulatory requirements. 

To prepare a gas cylinder for shipping: 

1. Move the partially empty cylinder to a well ventilated, open area and strap it to a stable cart, or place
it on a stable flat surface where it cannot roll or fall.

2. Position the cylinder with the valve outlet face down, away from people and loose objects.

3. Slowly open the valve 1/4 turn.

4. After the cylinder is empty, leave the valve open.

5. Label the cylinder EMPTY, and pack it in the inner packaging in which the cylinder was originally
shipped, and return it for replacement.

9.6. Replacing a Yoke Gasket 

The yoke gasket is a gasket that seals the regulator to the gas valve. If it is damaged or missing (see example in 
Figure 70), it must be replaced. 

To replace a damaged yoke gasket: 

1. Wearing gloves, remove the damaged yoke gasket from the base and discard it.

2. Remove the new gasket from its packaging.

3. Clean the gasket and the brass post with an alcohol wipe and allow the alcohol to air dry prior to
installing the gasket.

4. Press the gasket down to the base, making sure that it is fully seated.

NOTE—The gasket is the same on both sides so may be positioned either way. 
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9.7. Using the TransMedics Data Cards 

Transitioning from Standby Mode to Run Mode initiates an active period of OCS™ use known as a session. 
When the system is in Run Mode, system information is automatically stored internally. The system logs the 
following data: 

• All system error events

• All system operating alarm events

• Trend data for each parameter at 2-minute intervals

• Blood gas sample values as entered by the user.

The OCS™ is shipped with data cards. Each card can hold data from multiple preservation sessions. 
TransMedics recommends installing the card prior to transitioning from Standby Mode to Run Mode, 
removing the card to retrieve data during the system shutdown protocol after the organ is removed, and then 
reinstalling it to prepare for the next session. 

CAUTION—Use only data cards supplied by TransMedics. Other data cards will not function properly with the OCS™ and may 

cause a disruption of OCS™ operation. 

NOTE— For instructions on transferring data from the OCS™ to the data card, see, Section 10.1.2, “Managing Session Files.” 

After you install a data card, the system automatically transfers all preservation session data to the data card. 
The system then updates it at 15-minute intervals. For details on data-related messages and status icons you 
may see when using a data card, refer to Chapter 10:  Managing the System. 

Figure 71:  Data Card and Installation Slot 

To install a data card: 

1. With the system top cover removed, locate the data card slot at the back of the system at the top right
of the Wireless Monitor docking area (Figure 71).

2. Open the slot cover.
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3. Align the card vertically as shown in Figure 71 and gently push it into the slot. 

4. Close the slot cover. 

To remove a data card: 

1. Open the slot cover. 

2. Push the edge of the card down until the card releases and partially ejects. 

3. Remove the card by pulling it straight up and out of the card slot. 

4. Close the slot cover. 

9.8. Using the Mobile Base 

You can install and remove the Mobile Base at any time during use, as needed. Use the wheel locks on the 
front wheels to lock the system for stability; unlock the wheels to move and position the system. With the 
Mobile Base installed, the organ chamber is at bedside level. During transport, the push handle can be set to 
the up position and used to push the system. With the Mobile Base removed, the Liver Console can be set flat 
or carried by two people with the lift handles. (See  

 

 

Figure 27.) 

CAUTIONS— 

Always use two people to lift or carry the OCS™, which may weigh up to 45 kg (100 lb) without organ, fluids, or the Mobile Base. 

Always use a hand to open and close the Release Handle. Otherwise the mobile base could be damaged. 

Do not use the push handle to lift the OCS™. This handle is not designed to support the system weight. System damage or personal 

injury may result if the push handle is used improperly. 

To remove the Mobile Base: 

1. Close the front panel and install the top cover on the Liver Console. 

2. Press each wheel lock downward to lock the Mobile Base in place. 

3. Pull the Mobile Base release handle outward by hand to release the Mobile Base grips. 

4. Using two people, lift the OCS™ with the right and left lift handles. 

To mount the Liver Console to the Mobile Base and move the system: 

1. Close the front panel and install the top cover on the Liver Console. 

2. Orient the Mobile Base so that the rotating wheels face the right of the Liver Console and press each 
wheel lock downward to lock the Mobile Base into position. 

3. Pull the Mobile Base release handle outward by hand to release the Mobile Base grips. 

4. Using two people, lift the OCS™ with the right and left lift handles and position it on the Mobile Base. 

5. Adjust the Liver Console until the Mobile Base is in place. 
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6. Push in the Mobile Base release handle by hand to activate the Mobile Base grips.

7. When ready to move the system, lift the wheel locks to unlock the wheels, and set the push handle to
the up position.
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10.2. Using the Configuration Menu 

Press the rotary knob to display the Configuration Menu. The Configuration Menu is organized by tabs. Use 
the System tab to configure global system settings such as the time and date. Use the Liver tab (Figure 72) to 
configure parameters such as alarm ranges, gas flow rate or blood temperature. 

Menu selections are effected using the rotary knob. As the knob is rotated, menu items are highlighted. When 
you press the knob on a highlighted item, the item becomes selected. Depending on the menu item, it may be 
immediately acted on, such as Accept, or it may lead to another menu, such as Alarms, or it may enable 
configuration of a value, such as Gas Flow Rate. 

Configuration changes are only committed when the Configuration Menu is exited using the Accept selection. 
If the Configuration menu is exited using the Cancel selection, the system configuration remains unchanged. 

Figure 72:  Configuration Menu Tab 

To display and use the Configuration Menu: 

1. Press the Configuration Menu button to display the Configuration Menu.

2. To select a tab, turn the rotary knob to highlight one of the tabs

3. To select the highlighted tab, press the knob. The menu associated with the selected tab is activated.
Turn the knob to scroll through the fields on the selected menu.

4. To select an item, highlight it and press the knob. The selected item blinks. Turn knob to the value you
want and press the knob again. The knob returns to its item-selection function.

5. To change a parameter, turn the knob to the value you want and press the knob again.

6. To complete configuration changes, do any of the following to exit the Configuration Menu:

• To apply and save the changes, select Accept.

• To cancel the changes, select Cancel.

• To select another tab on the Configuration Menu, turn the knob.
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5. To select an item, highlight it and press the knob. The selected item blinks.

6. To change a set-point, turn the knob to the value you want and press the knob again. The knob returns
to its item-selection function.

10.4. Configuring System Settings 

This section describes how to configure the system settings to include setting the time and the date. 

10.4.1. To Configure the System Settings: 

1. Set the time and date displayed by the system.

2. Configure the units displayed for the trended blood samples

3. Set the system configuration to factory default settings for alarm limits, graphical frames
configurations and blood sample units.

4. Save current system configuration as the Saved Defaults.

5. Set the current system configuration to the Saved Defaults.

Figure 74:  Configuration Menu System Tab 

CAUTION—The system does not automatically adjust for Daylight Saving Time. If your area uses Daylight Saving Time, you need to 

manually reset the time to adjust to Daylight Saving Time. 

NOTE—Set the system time before starting the perfusion clock. Once the perfusion clock is running, you cannot set the system 

time until you start a new session. 

10.5. Configuring Session Settings 

This section describes how to configure the system. 

10.5.1. Configuring Alarms 

Use the Alarm Setup window (Figure 75) to configure the alarm ranges and settings. You can configure each 
physiological alarm’s enable/disable setting individually. 
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10.5.2. Configuring Graphic Frames 

Use the Middle Graphic Frame (Figure 76) and Bottom Graphic Frame menu options to configure which 
graphic frames are displayed in the middle and bottom sections of the Wireless Monitor. 

Figure 76:  Middle Graphic Frame 

You can configure the middle and bottom graphical frames to display different combinations of real-time, 
trend, and blood sample graphs. For each graphical frame, a primary, secondary and blood sample graph may 
be configured. 

10.5.2.1. Setting the Gas Flow Rate 

Use Configuration Menu to specify the amount of gas flow in mL/min. Each time you enter Run Mode during 
the session, the gas flow rate that you configure is automatically in effect. 

10.5.2.2. Setting the Temperature Set Point 

Use the Configuration Menu to specify the temperature set point. The Temp Set Point is the temperature at 
which you want the blood warmer to maintain the blood and other fluids that are perfusing the organ. 

CAUTION—When setting temperature, carefully follow the directions for use. 

10.5.2.3. Setting the Blood Sample Units 

The Liver Console is capable of displaying blood gas samples as entered by the user in a trend graph. Use the 
System (Figure 72) tab of the Configuration Menu to configure blood sample units for parameters that can 
have multiple types of units. 

NOTE—You cannot change the blood sample units once blood samples have been entered. 

10.6. Managing Configuration Settings 

This section provides information and instructions for saving default settings and restoring system settings. It 
also lists the system parameters, ranges, and factory-default values. 

10.6.1. Saving Default Settings 

Use the System tab of the Configuration Menu to save the current settings as the session default. The session 
default settings are applied automatically when a new session starts. 
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10.8.2. Audible Alarm Indicators 

Audible alarm indicators consist of various alarm sounds associated with the type of fault detected. For 
example, pressing an incorrect key generates an error tone, sounded at the time of the key press; an out-of-
range parameter beeps until the condition is changed or until the alarm is silenced. 

The auditory alarm signal sound pressure is approximately 84 dB. 

NOTES— 

A parameter is expected to fluctuate at the beginning of monitoring, so an alarm will not sound until the value settles into the 

configured limit range. This alarm state is referred to as “initial suspend.” Once a parameter’s values are within the limits, alarm 

processing is enabled, and any time the parameter is out of the preset alarm range, an alarm will sound. 

When the condition that caused an alarm is rectified, the associated visual and audible indicators return to normal. 

Alarms associated with an out-of-range Wireless Monitor do not affect data collection; all data will continue to be collected, even 

though the Wireless Monitor is not displaying the data. Once the Wireless Monitor is brought within range, data will display again, 

and all the data acquired during the out-of-range period will be available for scrolling. 

10.8.3. Displaying the Summary of Alarm Messages 

The Display Alarm Summary item in the Actions Menu lets you quickly review the list of current alarm 
messages. 

NOTE—The Display Alarm Summary is a snapshot. It does not update in real-time with the changing contents of the Alarm Banner. 

10.8.4. Responding to Alarms 

The Alarm Silence  button lets you silence (acknowledge) active alarms temporarily, or lets you enable and 
disable audible alarm alerts indefinitely. 

10.8.4.1. To temporarily silence (acknowledge) an alarm 

Press  briefly to silence an alarm. 

When you silence an alarm: 

• The visual flashing of a physiological parameter alarm stops but the border remains highlighted to
match the priority as long as the alarm is active.

• There is no icon to represent a silenced alarm in the parameter box.

• Capacity alarms are silenced for five minutes; physiological alarms are only silenced for one minute;
system fault alarms are silenced indefinitely.

10.8.4.2. To disable alarm tones 

Press and hold  to disable all audible alarm tones indefinitely. Visual alarm indications continue to display. 
The Wireless Monitor also emits a beep every 2 minutes and a message is displayed in blue on the Alarm 
Banner to remind you that the audio alarm is off. 
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The  icon is displayed at the left of the Alarm Banner to indicate audio alarm tones are disabled. 

10.8.4.3. To enable alarm tones 

Press and hold the  for two seconds. The  icon is displayed in the Alarm Banner to indicate visual and 
audio alarm tones are enabled. 

10.9. Managing Pressure Waveforms 

The main center section of the Wireless Monitor displays waveforms or trends, depending on the 
configuration. The top-most graphic frame on the main monitoring screen always displays the Hepatic Artery 
pressure (HAP) real-time waveform. 

Real-time waveforms are time synchronized and display continuously updated data. The waveforms are drawn 
from left to right with the most current data. An eraser bar erases the oldest data first. 

10.9.1. Pressure Waveforms 

Real-time pressure waveforms are automatically scaled within a set of fixed ranges that automatically change 
as the pressure range changes. You can also manually scale the pressure waveforms using the Actions Menu. 
If no pressure data is detected, the parameter value displays as (-?-) and a flat line displays at the bottom of 
the frame. 

10.9.2. Scaling Pressure Waveform Data 

In Auto-Scaling mode, the graph is scaled automatically based on the amplitude of the displayed pressure 
data. Arrow icons are displayed at the top and bottom of the y-axis scale when this mode is active. 

Figure 78:  Auto-Scaling Waveform 

 

In manual scaling mode, the graph remains at one of the fixed scales that you configure by accessing the 
Actions Menu. When this mode is active, no arrow icons are displayed at the top and bottom of the y-axis 
scale. 

10.10. Managing Trend Graphs 

One or both of the bottom two graphical frames can be configured to display a constantly updated trend 
graph for any physiological parameters and a single blood sample parameter. 

A trend graph can display the most recent 24 hours of data, updated every two minutes. Each data point 
represents the average value calculated over the previous two minutes. You can view 3½ hours of data at once 
and use the rotary knob to scroll back and forth to review all the saved data. 
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CAUTION—If the time or date is changed through the Configuration Menu before starting the Perfusion Clock, the date and time 

of the previously saved trend data does not change. The dates and times prior to the change reflect the time and date settings at the 

time the trend was drawn. 

Although each trended parameter has an individual scale display relevant to the parameter, all share the same 
graph components as those shown in Figure 79. The most recent data is shown to the right in the graph and 
the oldest data to the left. 

Figure 79:  Sample Trend 

All available trend data is saved with the session file and is transferred to the external data card. 

10.10.1. Using Scrolling and Cursor Mode 

Use the Scroll Trends command in the Action menu to scroll through the current trends displayed in the lower 
two graphical frames. When scrolling through a trend, each click of the knob represents approximately 30 
minutes of data, with the screen showing 3½ hours of data at a time. In Cursor mode, you can position a 
cursor on the trend graph to view the parameter values at that time point. In addition to historical parameter 
data, results of blood and perfusate samples entered into the system can also be viewed. The values and their 
associated colors and labels are displayed in the trends window. The color blue and the label V: indicates the 
values of samples taken from the venous site. The color red and the label A: indicates the values of samples 
taken from the arterial site. 

NOTE—To quickly determine if you are viewing trended data or live data, the bottom axis (x-axis) blinks when Scroll Trends is 

active. If the sample time displayed on the right of the x-axis is the current time, the trend data continues to update with the latest 

data. 

To scroll trend data: 

1. Press the Action Menu button.

2. Select Toggle Trend Scroll. The x-axis of the trend frame blinks to indicate scroll mode.

3. Turn the knob clockwise to view the most recent time; turn counterclockwise to view the previous data
in half-hour increments.

4. Press the knob to switch from scroll mode to cursor mode.

5. A vertical cursor line is displayed in the trend window. Trend values are displayed with labels and
colors to indicate the data. Turn the knob clockwise or counterclockwise to move the cursor through
the trend window.
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6. Press the knob to return to scroll mode.

7. To exit, press and hold the rotary knob for 2 seconds.

10.11. Starting and Resetting the Perfusion Clock 

To manually start or restart the perfusion clock, press the Action Menu button to display the Action Menu. 
Use the rotary knob to highlight “Reset Perfusion Clock” and press knob to start or reset the clock. 

CAUTION—When a new session is started, the perfusion clock is reset to zero and turned off. 

NOTES— 

Set the system time and date before starting the perfusion clock. Once the perfusion clock is running, you cannot set the system 

time and date until the next session. 

To display trend data on the Wireless Monitor, and to capture it in a session, the perfusion clock must be turned on. 

10.12. Managing Blood Sample Data 

You can enter time-stamped blood sample data into the system from a blood gas analyzer. The data are 
recorded in the session data set, and can be graphed with other trend graphs of OCS™ parameters. 

Use the Action Menu to add, edit, and delete the following types of blood sample data. You can specify the 
Sample Type (Arterial or Venous), and the Date. You must enter a time in the Time Stamp field. 

• Lactate

• pH

• HCO3

• TCO2 

• SO2

• Sodium

• Calcium

• Potassium

• Glucose

• pCO2

• pO2

• BEecf 

• Hematocrit

• Hb

Select Record Blood Sample in the Action Menu to add blood sample data during the preservation session. 
Lactate is the default blood sample. If you need to enter other blood sample types, you can highlight Set Type 
to select Full Set and turn the knob to highlight other blood sample types. 

Figure 80:  Blood Sample Input Window 
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To add blood sample data: 

1. Use a blood gas analyzer to analyze the blood sample and output the results.

2. Press Action Menu button.

3. Rotate the knob to highlight Record Blood Sample and press the knob. The Blood Sample Input
window is displayed (Figure 80). The last values entered for each blood sample type are listed.

4. Enter the date in the Date field.

5. Enter the time of the sample in the Time Stamp field.

6. Select the Sample Type: Arterial or Venous.

7. Do either of the following:

• Modify the lactate value.

• If you need to enter additional blood sample values, turn the knob to highlight Full Set. Press the
knob and turn it to highlight the next blood sample type and enter the value.

To select the value for the lactate blood sample, turn the knob to increase or decrease the value. Press 
the knob to enter the highlighted value. 

8. Do one of the following:

• To accept the values and close the Blood Sample Input window, select Accept.

• To apply the values without closing the window, select Apply.

• To hold the values and close the window, select Suspend. When you reopen the Blood Sample
Input window, the last values you entered are displayed.

• To discard the values and close the window, select Cancel.
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9. If you applied or accepted the values, a message is displayed prompting you to confirm that you 
updated the required fields. Make sure the time, date, and type are entered and select Accept, or 
select Cancel and enter the time in the Time Stamp field. 

To edit and delete blood sample data: 

1. Use the Actions Menu to edit and delete blood sample entries taken during the preservation session. 
You can scroll through the blood sample entries by the time stamp entered for each entry. 

NOTE—You can only edit and delete analyte results. You cannot change the data in the Date, Time Stamp, or Type fields. 

10.13. Using Annotations 

You can add notes and comments during the preservation session as Annotations. You can also use the 
Annotation Menu through the Action Menu to enter an organ identifier to the session files. Annotations are 
automatically stamped with the time of entry and saved in the session file. You can enter up to 60 characters 
at a time on two lines. Annotations should not contain any information that needs to be protected from 
unauthorized disclosure.  

 

NOTES— 

If you attempt to enter more keywords or characters than permitted, an error tone sounds and the highlight is automatically shifted 

to the Accept button. If you are in the process of adding a keyword when the 60-character limit is reached, the entry is truncated to 

fit. 

The Wireless Monitor will present a reminder if the user has not entered an Organ ID within 35 minutes of the start of a new session. 

Select Add Annotation in the Actions Menu to display the Annotation Menu. The user can enter annotations 
as free form text, as predefined text, or a combination. By selecting Key Word List, the user can scroll through 
and select from a predefined set of keywords. By rotating the knob to beneath the first heavy line in the menu 
and pressing the knob, the user can enter free form text one character at a time. Available characters include 
letters, numbers and symbols. The character is selected by pressing the knob. 

To save the annotation as the ID for this preservation session, select Save as Organ ID. To save the current 
entry as the annotation, select Save as Annotation. To discard any annotations, select Cancel. 

10.14. Displaying System Status 

The Display Status item in the Action menu lets you quickly review the current status of system components 
and settings. This function is also useful when communicating system information to TransMedics. 
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11. CHAPTER 11:  CLEANING AND MAINTAINING THE SYSTEM

This chapter describes how to clean, disinfect, and inspect the OCS™ Liver System. It also provides routine 
cleaning and maintenance procedures to ensure system performance and reliability. 

Maintenance activities includes the routine, operator-performed procedures described here and periodic 
visual inspections. If equipment problems cannot be solved using the instructions in this manual, you should 
contact a qualified TransMedics Service representative. 

WARNING—Only a qualified TransMedics Service representative may service the OCS™ Liver System or any of its accessories. Any 

attempt by the user to disassemble the system or any of its accessories may result in shock or serious injury and will void the 

warranty. 

11.1. Cleaning and Disinfecting the System after Use 

After the OCS™ Liver System has been used and after you have removed and properly disposed of the LvPM 
and accessories, clean the system to remove gross contamination, and then disinfect the system to prevent 
the transmission of blood borne pathogens. The precautions taken during the cleaning and disinfection of the 
Liver Console are similar to those for any medical equipment that may come in contact with human blood or 
other bodily fluids. 

11.1.1. Personal Protective Equipment 

You must wear proper personal protective equipment and clothing during cleaning and disinfection. 

NOTE—Personal protective equipment is not supplied by TransMedics. You will need gloves, protective mask, eye protection with 

side shields, and protective clothing. 

Refer to your institution’s procedures for additional institutional requirements. 

11.1.2. Required Cleaning and Disinfecting Agents and Supplies 

Prior to cleaning and disinfecting the system, assemble the following agents and supplies: 

• 10% bleach (0.52% Sodium Hypochlorite) wipes

• 70% isopropyl alcohol wipes

• 70% isopropyl alcohol swabs

• Tongue depressors

• Soft lint-free cloths

• Lint-free swabs

• Disposable soft brushes (e.g., 3/8” horse hair brush from Tanis, PN 02001)

• Paper towels

• Water.
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11.2. Cleaning and Disinfecting the Probes 

The probes require special handling and cleaning after use. 

CAUTION—Do not sterilize the OCS™ or any component of the OCS™. Sterilization, by any means, will damage the system and 

void the warranty. 

To clean and disinfect the HA and PV Flow Probes: 

1. Use a soft lint-free cloth to remove petroleum jelly.

2. Open each flow probe and remove any visible foreign material with a soft-bristled brush.

3. Clean each probe, cable, and connector body with alcohol wipes.

4. Use alcohol swabs to clean hard-to-access areas.

5. Allow a 5-minute exposure time to elapse.

6. Repeat the alcohol application and allow a second 5-minute exposure time to elapse.

7. Remove the excess of disinfectant with a soft lint-free cloth moistened with water.

8. Dry with a soft lint-free cloth and store inside the Liver Console.

To clean and disinfect the SvO2/HCT Probe: 

1. Using a soft lint-free cloth or swab, thoroughly clean the channel that fits over the cuvette in the LvPM.

CAUTION—Do NOT use a brush to clean the SvO2/HCT Probe. Brushing can damage the optical surfaces. 

2. Clean the probe, cable, and connector body with alcohol wipes.

3. Use alcohol swabs to clean hard-to-access areas.

4. Allow a 5-minute exposure time to elapse.

5. Repeat the alcohol application and allow a second 5-minute exposure time to elapse.

6. Remove the excess of disinfectant with a soft lint-free cloth moistened with water.

7. Dry with a soft lint-free cloth and store inside the Liver Console.

11.3. Storing the System Between Uses 

1. Transport the system to a safe, secure, and access-controlled storage area. Store the system in a clean,
dry area away from traffic that meet the temperature and humidity conditions specified in Section
13.2, “Electrical and Physical Specifications.”

2. Store the probes within the Liver Console, connected to the system.

3. Check the gas cylinder and the need to replace it.

4. Store the gas cylinder in the OCS™ gas compartment with its valve closed.

5. Reinstall the top cover.
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11.5. Routine Inspection Before and After Use 

Before and after each use, inspect the Liver Console for any damage that might require service or replacement 
of an individual component in time for the next use, and for possible biocontamination that might require 
special attention. Check for: 

• Damage to the probe cables and housings

• Damage to the SDS Console housing or damage to the LvPM holding area

• Damage to the circulatory pump

• Proper functioning of system covers, access doors, OCS™ battery restraints, and push handle

• Damage to the system AC power cord and connectors

• Damage to the Wireless Monitor screen

• Damage to the Wireless Monitor docking area

• Proper operation of the Wireless Monitor controls

• Damage to OCS™ battery packs

• Damage to the data card housing

• Batteries that do not charge completely

• Proper functioning of the Mobile Base, including the wheel-lock mechanism

• Proper functioning of the LvPM latching mechanism

• Evidence that the tamper evident seal in no longer intact across the seam of the rear panel and the
Console

• Ensure the buttons/contacts on the front end interface of the Console are clean.

If you find any damage, contact TransMedics Service. 
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12. CHAPTER 12:  TROUBLESHOOTING

This chapter describes troubleshooting tips, system messages, and related Technical Service information for 
the OCS™ Liver System. 

12.1. Emergency Support 

If a situation arises that threatens the safe perfusion of a donor organ, TransMedics support is available to 
complement the recommended actions in this section. A TransMedics emergency response representative can 
be reached at any time by calling the U.S. at +1-978-222-3733 or the EU at +31(0) 20-7084561. 

12.2. Technical Service Follow-Up 

If an issue is observed during the operation of the OCS™ Liver System, this may indicate the need for follow-up 
Technical Service to be performed on the equipment after the perfusion run is completed. Technical Service is 
available via email at service@transmedics.com, or by calling +1-978-552-0999, ext 2. 

12.3. Troubleshooting the OCS™ Liver System 

Try resolve the issue one step at a time by performing the recommended actions in the order that they appear 
in Table 26 below. Based on the outcome of the troubleshooting process, follow-up with TransMedics 
Technical Service. 

Note the following: 

• Standby-cycle the system means to press  (with the Wireless Monitor docked) once to switch
from Run Mode to Standby Mode and a second time to switch back to Run Mode. The system
automatically runs the Self Test when entering Run Mode. This sequence shuts off the pump and all
subsystems.

• Power-cycle the system means to use the On/Off switch on the side of the Liver Console to turn
the system OFF, wait 10 seconds, and then turn it ON. This sequence temporarily shuts off the
pump and all subsystems. When the OCS™ powers on, it will continue operating at the same
settings that were present when it was shut off.

• Unlatch and latch LvPM means to unlatch the LvPM, tilt it forward, and wait 30 seconds until the
alarm message indicates the LvPM has been removed. Tilt the LvPM back to latch it.

CAUTION—If the blood pump is temporarily shut off as part of the fault recovery process, you must check for air in the Hepatic 

Artery and Portal Vein lines and take appropriate action to remove the air before resuming the blood pump. 

NOTE—If the Wireless Monitor fails for any reason, the OCS™ will continue to function. Critical functions of SDS infusion, heating, 

pumping, and gas delivery continue at the last settings made by the user. 
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Before returning equipment to TransMedics, please contact TransMedics Service regarding the return. 

When possible, use the original shipping containers to return system components. Using the original packaging will minimize delays 

and shipping damage. 

The OCS™ battery packs MUST be shipped by qualified personnel according to applicable transportation laws in the original shipping 

packages, which are especially designed for safe, legal shipment of these lithium-containing units. TransMedics is not responsible for 

shipping damage to customer-shipped units. 
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15. APPENDIX A:  OCS LIVER PROTECT TRIAL

15.1. Summary Overview of OCS Liver PROTECT Trial Design & Objectives 

The OCS Liver PROTECT trial was a prospective, multi-center, randomized trial of 300 patients randomized 1:1 
to the OCS Liver or Control (cold storage). The trial enrolled 300 patients at 18 U.S. liver transplant sites 
between January 2016 and October 2019. The clinical objective of the trial was to compare the safety and the 
effectiveness of the OCS Liver System versus cold storage (Control) to preserve and assess donor livers 
intended for transplantation that may benefit from warm oxygenated perfusion compared to cold static 
storage from one or more of the following donor characteristics: 

• Donor age ≥ 40 years old; or

• Expected total cross clamp/cold ischemic time ≥ 6 hours; or

• Donor after Cardiac Death (DCD donor) with age ≤ 55 years old; or

• Steatotic liver > 0% and ≤ 40% macrosteatosis at time of retrieval (based on retrieval biopsy
readout (only if the donor liver was clinically suspected to be fatty by the retrieval surgeon at time
of liver retrieval)).

15.1.1. Primary Effectiveness Endpoint

The Primary Effectiveness Endpoint is the incidence of Early liver Allograft Dysfunction (EAD), defined as the 
presence of one or more of the following criteria:  1) AST level > 2000 IU/L within the first 7 postoperative 

days; 2) bilirubin  10 mg/dL on postoperative day 7; 3) INR  1.6 on postoperative day 7; or 4) primary non-
functioning graft within the first 7 days (defined as irreversible graft dysfunction requiring emergency liver re-
transplantation or death, in the absence of immuniologic or surgical causes). 

15.1.2. Secondary Effectiveness and OCS Donor Liver Assessment Endpoints 

• OCS donor liver assessment during perfusion

• Patient survival at day 30 post-transplantation

• Patient survival at initial hospital discharge post liver transplantation.

15.1.3. Safety Endpoint

The safety endpoint is the incidence of liver graft-related serious adverse events (LGSAEs) in the first 30 days 
post liver transplantation, which are defined as: 1) primary non-function (defined as irreversible graft 
dysfunction, requiring emergency liver re-transplantation or death within the first 10 days, in the absence of 
immunologic or surgical causes); 2) ischemic biliary complications (ischemic biliary strictures, and non-
anastomotic bile duct leaks); 3) vascular complications (liver graft-related coagulopathy, hepatic artery 
stenosis, hepatic artery thrombosis, and portal vein thrombosis); or 4) liver allograft infections (such as liver 
abscess, cholangitis, etc.). 

15.1.4. Other Clinical Endpoints 

• Length of initial post-transplant ICU stay

• Length of initial post-transplant hospital stay
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provide additional clinical assessments of the liver allografts.  The ability to assess the donor livers allows 
transplant surgeons to gain more clinical confidence with the liver allograft and should increase the utilization 
of donor livers for transplantation and increase access for patients in need in the U.S. DCD livers are seldom 
transplanted in the U.S. today due to concerns about ischemic/reperfusion injury of the graft and the potential 
for severe post-transplant ischemic biliary complications (Kwong, et al., 2020, Mateo, et al., 2006; Mathur, et 
al., 2010, Lee, et al., 2014). 

15.2.6. Primary Effectiveness Endpoint 

The OCS Liver PROTECT trial met its primary effectiveness endpoint by demonstrating statistical non-inferiority 
and superiority of outcomes of the OCS arm compared to Control in both the PP and mITT populations.  
Specifically, the results demonstrated that use of OCS Liver System was associated with a significant reduction 
of Early Allograft Dysfunction (EAD) compared to the Control in the primary analysis PP Population (OCS 18% 
vs. Control 31% p=0.009).  The same results were experienced in the mITT population (OCS 18% vs. 32% 
p=0.004). See Figure 87 below. 

Figure 87:  OCS Liver PROTECT Trial Primary Effectiveness Endpoint - Incidence of Post-Transplant Early Allograft Dysfunction (PP 
and mITT Populations) 

The same positive impact on EAD was experienced in both DBD and DCD donor cohort in the PROTECT trial.  
This finding further supports the robustness of the positive clinical impact of the OCS Liver System across both 
DBD and DCD donor livers (Figure 88). 
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Figure 88: Incidence of Post-Transplant EAD in DBD and DCD Donor Cohorts in PROTECT Trial (PP Population) 

15.2.7. Pathology Assessment 

The PROTECT trial included an independent core pathology assessment of liver biopsies obtained pre- and 
post-transplant in 3 distinct sample time points: 

Sample 1: was taken to assess the condition of the donor liver prior to initiation of any preservation method.  
This is to provide a baseline picture of the donor livers studied in PROTECT. 

Sample 2: was taken after the preservation period was completed and prior to transplantation into the 
recipient.  This sample was taken only for hypothesis generation on the mechanism of potential pathological 
changes in the donor liver allograft.  

Sample 3: was taken after transplantation and reperfusion of the donor liver allograft in the recipient’s body. 
This sample represent the most clinically relevant histological assessment point on the overall preservation 
and reperfusion injury histological markers on liver allografts.  This is particularly true in the PROTECT trial 
because the preservation methods for OCS and control differed substantially in that the control liver was 
ischemic and not metabolically active while the OCS liver was perfused, oxygenated and metabolically active. 

Histopathological evaluation of sample 3 (post-transplant) demonstrated that the significant reduction of EAD 
associated with the use of OCS Liver System was validated mechanistically by the histopathological 
assessment.  Independent and blinded histological assessment revealed substantially less moderate-severe 
lobular inflammation post-transplant for OCS livers.  Lobular inflammation is a marker of ischemia and 
reperfusion injury (Ali, et al., 2015; Kakizoe, et al., 1990; Sosa, et al., 2016) (Figure 89 and Figure 90 below).

25%

82%

0%

20%

40%

60%

80%

100%

Incidence 
of EAD

[95% CI]

16%

27%

0%

10%

20%

30%

DCD DBD

(N=28) (N=11) (N=122) (N=130)













Chapter 15:  Appendix A:  OCS™ Liver PROTECT Trial 

PN 100005719, REV 1 Page 143 

When analyzing the specific LGRSAEs as shown in Table 38, it is important to note that the OCS arm did not 
experience any ischemic biliary complications in the first 30 days post-transplant and was associated with a 
lower incidence of vascular complications compared to Control arm. 

Table 38:  LGRSAEs within 30 Days (AT Population) 

15.2.4. Overall Patient Survival 

Overall patient survival was high and comparable between the OCS and Control arms.  The 30-day patient 
survival for both arms is 99.3%.  The patient survival is 97.4% and 96.5% at 6 months and 94.0% and 93.7% at 
12 months for OCS and Control, respectively.  See Figure 97 below. 

Figure 97:  Kaplan-Meier Overall Patient Survival at Day 30 and through 6 and 12-Month Follow-up Visit (PP 
Population) 

15.2.5. Serious Adverse Events 

Serious Adverse Events were collected through 30 days post-transplant or initial hospital discharge. LGRSAEs 
were collected through 6 months post-transplant, and ischemic biliary complications were collected through 

LGRSAE within 30 Days 
Post Transplant

OCS
(N=153)

Control
(N=146)

Patients Events Patients Events

Any LGRSAE 7 (5%) 8 11 (8%) 13

Non-functioning graft 0 0 0 0

Ischemic biliary complication 0 0 2 (1%) 2 

Vascular complication 7 (5%) 8 9 (6%) 11

Liver allograft infection 0 0 0 0

0           6       121

Survival 
Probability 

Months Post Transplant

0

0.2

0.4

0.6

0.8

1

OCS 151 150 147 105

Control 142 141 137 106

Follow-up 
Timepoint

OCS Control

Month 1 99.3% 99.3%

Month 6 97.4% 96.5%

Month 12 94.0% 93.7%
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OCS Liver System Demonstrated Effectiveness: 

▪ The OCS Liver PROTECT trial met the primary endpoint and demonstrated statistical superiority in
reduction of EAD in both PP and mITT populations compared to the Control arm.  EAD is the most
common severe complication after liver transplantation.  EAD is associated with significant risk of
graft failure requiring re-transplantation and prolonged ICU and hospital stay, which negatively
impact patients’ clinical quality of life and healthcare resource utilization post-transplant.

▪ The OCS Liver PROTECT trial met all secondary effectiveness endpoints demonstrating that liver
grafts can be assessed and monitored extracorporeally using the OCS Liver System.

▪ The use of the OCS Liver System demonstrated a clinically significant reduction of the most serious
long-term post-transplant complication of ischemic biliary complications compared to Control at
the 6 and 12-month follow-up timepoints in both the PP and mITT populations.  Ischemic biliary
complications negatively impact long-term viability of the liver allograft and patient survival.

▪ The use of OCS Liver System resulted in significant reduction of ischemic time on the donor liver
which resulted in less ischemia/reperfusion (IR) injury in the OCS arm compared to Control based
on blinded pathological assessment.

▪ The OCS livers were associated with high and comparable patient survival at 30 days, at initial
hospital discharge, and at 6 and 12 months compared to the Control arm.

▪ The results of the OCS Liver PROTECT CAP provide additional supporting evidence of the
effectiveness of the OCS Liver System to preserve livers (including DCD livers) with a lower rate of
EAD compared to Control arm of PROTECT.

OCS Liver System Demonstrated Safety: 

▪ The OCS Liver PROTECT trial met its safety endpoint by demonstrating that the average rate of
LGRSAEs in the OCS arm was statistically non-inferior to the Control arm.

▪ When analyzing the specific LGRSAEs, the OCS arm did not experience any ischemic biliary
complications in the first 30 days post-transplant and was associated with lower incidence of
vascular complications compared to Control arm.

▪ Rate of reported device malfunctions was low.  Importantly, all 3 donor livers in these reported
cases of device malfunction were transplanted and analyzed successfully in the results of the OCS
Liver PROTECT trial.  There was no increased risks or additional risks observed to donor organs or
recipients as a result of these reported incidents.

▪ There were no safety signals seen in patient mortality, graft survival, or LGRSAEs.  Serious Adverse
Events (SAEs) were those typically experienced post-liver transplant and were similar for the OCS
and Control groups.

The OCS Liver System Demonstrated Favorable Public Health Benefit/Risk Profile by : 

▪ Positively impacting DBD and DCD donor liver utilization for transplantation

▪ Significantly improving post-transplant clinical outcomes

Clinical benefits associated with OCS Liver positive impact on DBD and DCD donor organ utilization for 
transplantation: 
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▪ The OCS Liver System significantly reduced ischemic injury/time on donor livers despite long
out of body time. This capability may potentially enable safe distant liver procurement to
maximize utilization of the donor liver allografts from both DBD and DCD donors

▪ OCS Liver System’s assessment capabilities resulted in two distinct potential clinical benefits in
liver transplantation:

− Substantial increase in DCD donor liver utilization for transplantation (i.e., OCS 28/55 (51%) vs.
Control 13/51 (26%)).

− It enabled more clinical datapoints to be evaluated ex-vivo that may have assisted in the
identification of hidden pathologically damaged DCD liver allografts, protecting the intended
recipients from potentially poor outcomes.

Broader utilization of DBD and DCD livers for transplantation in the U.S. would be a substantial clinical public 
health benefit to meet the growing demand for liver transplant therapy and could potentially reduce the 
waiting list mortality for patient waiting for a liver transplantation. 

Clinical benefits associated with OCS Liver improved post-transplant clinical outcomes: 

▪ The use of the OCS Liver System was associated with significant reduction in incidence of EAD post-
liver transplantation.  The data in the PROTECT trial as well as studies in the literature demonstrate
that the reduction of EAD is associated with:

− Significant reduction in risks for post-transplant graft failure;

− Significant reduction of post-transplant ICU and hospital length of stay of transplant recipients;

− Significant reduction of liver allograft ischemia/reperfusion injury based on histological
assessment; and

− Significant reduction in post-transplant reperfusion syndrome for transplant recipients as
assessed by recipients’ lactate levels post-transplantation.

▪ The use of the OCS Liver System was also associated with clinically significant reduction of ischemic
biliary complications at 6 and 12 months post-transplant.

▪ There were no safety signals with a low number of LGRSAEs

Improved clinical outcomes after liver transplantation would be a significant public health benefit as it would 
make liver transplant outcomes more successful while potentially reducing post-transplant healthcare 
resource utilization. 

In conclusion, the OCS Liver PROTECT trial was the first of its kind trial to target a specific group of DBD and 
DCD liver donors that may be challenging to utilize with cold storage.  Achieving the above superior clinical 
effectiveness and safety outcomes should enable expansion of donor liver utilization from DBD liver allografts 
and expansion of the donor pool by using DCD liver allografts to help end-stage liver failure patients access 
this curative transplant therapy. 
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