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Flexible Solutions for all of your
Cardiopulmonary Bypass
Procedures
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Quantum Perfusion Systems for the O.R.

Spectrum Medical proudly presents a modular range of Quantum
Perfusion Modules and Patient Safety Systems for a wide range of
ECLS procedures used in Cardiopulmonary Bypass.

The Cheltenham HLM Frame

The New York HLM Frame



Quantum Space Frame Technology

Committed to Clinical Ergonomics and

patient centric solutions.

* The robust and compact Stainless Steel
Space Frame construction improves usability %EF ‘_T
by significantly reducing both footprint and '
weight. The independent placement of
system modules allows fine-tuning of over-

all ergonomics, which leads to improved
patient focus and safety.

The compact modular design and customiza-
tion opportunities offers an unprecedented
degree of flexibility in the optimization of
perfusion circuits focused on lowering hemo-
dilution for improved patient outcomes.

Integrated into the Stainless Steel Space
Frame is the Quantum Power Management
Module with a battery life of approximately
four hours. The Power Management Module
can support a maximum of thirteen Quan-
tum Modules and two 3rd Party Centrifical
Drive motors.

All power management cabling is con-
tained within the stainless steel frame

to improve both ergonomics and system
durability. Integrated software provides for
efficient power regulation and auto-recog-
nition of correct Quantum Modules.

The Cheltenham HLM Frame



The Principles of Quantum Directed Perfusion (QDP)

Quantum Directed Perfusion (QDP) provides the next generation

capabilities beyond basic Goal Directed Perfusion (GDP) tech-
niques and the simplistic approach of measuring DO.,,.

Real-Time Diagnostics:

The starting point for QDP is the use of Spectrum Medical’s non-inva- _

sive diagnostic technology for the measurement of Oxygen Delivery
(DO,), Oxygen Consumption (VO,), CO, Production (VCO,), and multi-
ple other calculations and indices. The monitoring of realtime total
Oxygen Deficit is a completely new and critically important concept to
the world of Perfusion. The Quantum technology displays the real-time
reporting of total time and percentage of case time when actual DO,
is below target DO,

Visualising Real-Time Information:

Spectrum Medical’s Critical Care Scoring technology supports a
pro-active clinical risk assessment using recognized AKI markers such
as age, gender, Pre-op Hct /Hb. EF, DM, and existing renal issues, and
the subsequent deployment of an individual patient care strategy.
Using Quantum Informatics and its LIVE VUE technology patient care
is improved with the seamless integration of “multiple information
feeds” into a realtime display system.
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This multifaceted approach to QDP provides the clinician team
with the methodologies to improve the quality of bypass man-

agement that can lead to the reduction of AKI, and the higher
costs associated with extended I.C.U. Time. 1,2,3,4

References

Oxygen Deficit:

It is accepted that the potential of AKl is significantly increased with
large DO, deficits.* Calculating the Oxygen Deficit and then equating
it to actual patient outcomes is a relatively straight forward process
when using Spectrum Medical's Quantum Informatics technology.

The Quantum Directed Perfusion calculation of Oxygen Deficit is
expressed as total “Area Under the Curve”, and is a product of the
accumulation of an actual deficit value (target DO, minus actual DO,)
multiplied by a unit of time.

Metabolic Compensation:

To further increase the precision of patient DO, requirements Spec-
trum Medical includes the capability to apply a percentage reduction
per degree C to reflect decreasing metabolic activity as patients are
cooled during Cardiac Bypass Surgery. The reduction per degree Cis
fully programmable and dependent on hospital based protocols. For
example, if a DO, of 270mL/kg/m? at 37°C is the standard target and
hospital protocols indicate a 7% / degree C as the change in Oxygen
demand, the target DO, would be 251mL/kg/m2 when the patient is
at 36° C.
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The Family of Quantum Workstations

Your gateway into the management of the World’s most advanced Perfusion
Patient Safety System. Highly configurable, integrated software applications

(Apps) and advanced Quantum Modules extend Perfusion management and
functionality well beyond today’s conventional technologies.

The 15" Quantum Workstation

The 15" Quantum Workstation has been
designed to support complex perfusion
procedures utilized during Cardiac Surgery.
Using its high-resolution touch screen tech-
nology the 15" Quantum Workstation sup-
ports the centralization of critical patient
data, optional EMR generation and advanced
perfusion management functions with single-
level user navigation.

The 15" Quantum Workstation is supplied
with Spectrum Medical’s proven non-invasive
measurement of O, Saturations and Hb/Hct
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Quantum modules including the Ventilation
and Diagnostic modules.

Systems interoperability and patient safety
are fundamental to Spectrum Medical and
its commitment to partnering with customers
to improve patient outcomes. The new 15"
Quantum Workstation has an integrated 3™
party device connectivity solution that enables
the central display and transfer of critical
real-time continuous clinical information.

15" Quantum Workstation with
optional Pump Control Module



The system also includes a range of safety and
best practice systems. Compliance is supported
by the Best Practice App and patient safety
through our Checklist and Complications Apps.
Spectrum Medical’s Live Vue technology and
Critical Care Scoring systems functionality are
available when the Quantum Workstation Elite
is network connected to a Quantum Informatics
server installation.

Quantum Pump Control Module

The Quantum Pump Control Module

The Quantum Pump Control Module provides
complete manual support of your Quantum
Perfusion System with functionality that includes
alarm management, pump management and the
delivery of cardioplegia.



The Quantum Ventilation System

Finally, a fully integrated “single solution” Ventilator technology
designed to provide the safe delivery of patient ventilation and the

management of vacuum during Cardiopulmonary bypass and for
specialized ECLS applications in the I.C.U.

Quantum Ventilation System

The second-generation Quantum Ventilation Sys- The ultra-compact Quantum Ventilation System
tem is a world first solution designed to manage employs the very latest gas blending technologjes
extracorporeal patient ventilation, including the to provide the user with an Atmospheric or Hypobar-

blending of gases, the management of vacuum, in- ic patient ventilation capability.

tegrated patient safety systems, perfusion diagnos- In Atmospheric mode the Quantum Ventilation

tics and delivered anaesthesia gas concentration System delivers precision regulated FiO,, CO, with a
and a calculated MAC value. sweep flow range from 0.025 to 10 L/m when

ST
==

Sy A S




flowing a single gas e.g. O, and up to a maximum
flow rate of 20 L/m when modulating the delivery of
two gases. e.g. 60% FiO..

In Hypobaric mode the Quantum Ventilation System
regulates the delivery of two channels of O, to
Spectrum Medical’s new Ventilator technology with
a sweep flow range of 0.025 to 10L/m per channel.

To ensure system performance and safety the
ventilation system has a fully integrated secondary
monitoring system that continuously compares
actual measured values with user defined set-points
and activates an alarm when the discrepancy
between the two systems is greater than 10%.

In ‘Patient Ventilation Mode’ the Quantum Venti-
lation System, combined with its patented PaO,
and PaCO, measurement technologies, provides a
decision support capability and an auto regulation
function for the modulation of gas flows and gas
concentrations when setting PaO, and PaCO, target
values. The Quantum Ventilation System provides
precision modulation and monitoring of W.A.G and
V.AV.D.

To further improve patient safety the Quantum Ven-

tilation System provides realtime monitoring of the
following gas-ventilation parameters:

¢ Incoming Supply Pressures of Air, O,, CO,, & Vacu-
um Channels

¢ 0, and CO, Gas Concentrations & Pressures to
the Oxygenator

e Overall Gas Flow to the oxygenator (SWEEP)

¢ CO, concentrations measured from the W.A.G.
line
Integrated within the Quantum Ventilation System is
Spectrum Medical’s full range of Non-Invasive Diag-
nostic and Calculated Physiologic Measurements.
To further improve usability the system includes the
measurement of Flow (including bubble detection),
Pressure, Temperature and Resernvoir Level Manage-
ment.

The second-generation Ventilation System has been
further modified to allow the hospital to connect to
two independent vacuum sources for both WAG and
VAVD. Furthermore, and to reduce routine servicing
requirements, the System now includes a new
“long-life” O, measuring technology.



The Quantum Centrifugal Pump CP37

The Worlds latest and most advanced Centrifugal Pump technology

setting new standards for patient safety hydraulic performance and
hemolysis.

Spectrum Medical’s next generation Quantum Centrifugal Pumps provide exceptional levels of perfor-
mance along with significantly reduced prime volumes. The integration of a single sapphire bearing
and patented hydro-dynamic balancing technology ensures levitation at low RPMs leading to signifi-
cantly reduced heat generation and haemolysis.

The CP37 is integrated directly with the Quantum Perfusion System and can be connected to any port
location within the Quantum Console to optimize the design of cardiopulmonary bypass circuits.

Quantum CP37 Hand Crank

Quantum CP37 Motor Drive



CP37 (Order Code: CP37V-VO)

To support the introduction of the Quantum
Heater-Cooler Technology and to minimise
circuit complexity Spectrum Medical has
integrated its’ stainless-steel PureFlow
Venous heat exchanger and the CP37
Centrifugal Pump into a single disposable
assembly.

Mounted directly to CP37 motor drive
system, the CP37 with its integrated Venous
heat exchanger is used exclusively with the
Quantum Heater-Cooler technology and its
Glycol heat transfer fluid.

The CP37 is Spectrum Medical’'s most
powerful Centrifugal Pump and designed
to support applications in the O.R.

With its 3/8 port and a prime volume of
only 37cc, the CP37 is rated to 8 liters/min
at 800 mmhg.

PC1036 Bio-Compatibility coating and the
availability of a hand crank further improves
patient safety.

CP37 with Integrated Heat Exchanger
(Order Code: PH77V-VO)



Perfusion Roller Pump

A Quantum leap in usability and perfusion systems’

functionality.

The compact range of Quantum direct
drive peristaltic roller pumps are
provided with 4", 6" and 8" raceway
diameters which maximizes both flexi-
bility and compactness when optimizing
HLM design. In particular, the introduc-
tion of the mid-range 6" option eliminates
the current compromise that compels
users to use 8" pumps in medium flow
applications.

The Quantum Universal Clamping System
supports the mounting of pumps into
multiple locations and pump change
times of less than 60 seconds. Important-
ly, Quantum’s pump detection software
eliminates user intervention when adding
or exchanging pumps.

Smart LEDs enable visual identification
of pump function and color coordina-
tion with both the Quantum Workstation
and the Quantum Pump Control Module

Spectrum Medical's universal tube
clamping system is designed to eliminate
the frustration of using current tube
clamping solutions and colour coded
plastic inserts. A single ‘bobbin’ solution
allows for the clamping of all tubing
diameters associated within the
selected size of race-way.



Intelligent Tube Occlusion

Enhancing patient safety with precision solutions for complex
phases of care during cardiopulmonary bypass.

The Quantum Smart Occluder is a revolutionary
new approach to the management of perfusion-
tube occlusion during bypass surgery. The
Quantum Smart Occluder replaces the guess-
work associated with conventional technologies
by utilizing precise user inputs for the setting

of flow - a critical requirement during certain
phases of care.

The introduction of closed loop flow control ensures

flow control within +/- 2% of the requested set point.

System wide communication allows the user to
combine the Smart Occluder with other Quantum

Modules to deliver levels of functionality new to the
world of Perfusion, such as automated initiation,
weaning and R.A.P.

Continuing the Quantum philosophy of seeking to
improve system ergonomics, wherever possible,
the Smart Occluder module includes two chan-
nels of flow measurement and bubble detection,
two channels of pressure measurement and a
two channel reservoir level detection system.

An interlocking Lid, Color-coded LEDs and a
mechanical override system maximizes system
safety.



The Quantum Diagnostic Module

Proven non-invasive measurement technologies provide cost
effective flexibility for a wide range of ECLS therapies.

Spectrum
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The Quantum Diagnostic Module

The Quantum Diagnostics Module is designed to
provide the complete range of perfusion circuit
parameters required for the safe management of
extracorporeal circulation.

The system includes three measurement channels
of pressure and flow (including emboli and bubble
detection), two temperature channels and a
two-position reservoir level detection system.

In addition to the above measurements the Quantum
Diagnostics Module integrates Spectrum Medical’s
proven non-invasive Diagnostic technology as well

as its complete range of Calculated Physiologic
indices.

New to Spectrum Medical is the capability for a
single configuration to accurately measure a gas
flow range from 0.025 to 10.0 L/m.

Offering complete flexibility, the Quantum Diag-

nostics Module can be connected directly to the
Quantum Workstation and to multiple locations
on the Quantum Perfusion Console.



The Quantum Syringe Pump

A precision fluid delivery system flow-interlocked to maximise
patient safety.

EXxciting new technology
for the end of 2020!

Product is not yet available and is not approved by the FDA or CE



Total Customer Support

With an absolute dedication to customer support and a total solutions
approach to maximizing equipment availability within the hospital,

Spectrum Medical has designed a two-tier customer support program
called Sentinel Total Care and Vigilance Total Care.

Sentinel Total Care:

Extended Warranty: Full warranty on your Quantum Perfusion
System including Associated Accessories (sensors, cable as-
semblies) for its 10-year life at no cost to the customer. Quantum
products beyond economic repair will be replaced with latest
‘new build’ technologies.

Annual Servicing: Includes all required servicing visits performed
by dedicated Spectrum Medical’s service personnel and the
cost of all servicing items.

Accidental Damage: Accidental damage including accessories
(sensor, cable assemblies) for the 10-year life of your Quantum
Product at no cost to the customer. (Available with Vigilance in US
Markets).

On-Line Learning Support: Includes access to Spectrum Medical
web-based electronic Learning Management System (or LMS)

to streamline product training and to complement your current
training practice and recertification.

Remote On-Line Support: Integrated within the VISION Server
System and with VPN access, the Sentinel maintenance applica-
tion provides a capability to support the remote monitoring and
fault diagnosis of all Quantum systems network connected to
the local VISION server.

Spectrum edical

Emergency Loan Equipment For all products that cannot be
repaired within 24 hours of being returned to Spectrum Medical
Service Center.

Annual Software Updates: During the service visit Quantum
Software will be maintained to latest standards, including
changes to user functionality, updates to enhance maintain-
ability, reliability and protocol changes to 3™ party device driver
software at no cost to the customer. Software deployment is
subject to prior customer approval and training via webinar or
in-house at Spectrum Medical is included free of charge.

Telephone Support: Within standard working hours.

Vigilance Total Care:

Quantum Instant Access: To maximize operational uptime of the
Quantum Perfusion System, Spectrum Medical will, at its discre-
tion, deploy a ‘bonded inventory’ of critical Quantum modules
within a secure hospital location. Customers will have immedi-
ate 24-hour access to this bonded stock and more importantly
prior approval from Spectrum Medical will not be required.

Spectrum Medical must be notified as soon as practically possible
that the bonded stock has been used. Remove from Vigilance
Server.

UK Headquarters:
Call +44 (0) 1242 650120
enquiries@spectrummedical.com

US Headquarters:
Call 800 265 2331
ussales@spectrummedical.com

ANZ Headquarters:
Call +61 395 628 063
Sales.ANZ@spectrummedical.com
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