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Quark RMR is a metabolic cart engineered 
for accurate and precise gas exchange 
analysis across the full physiological spec-
trum: from resting metabolism to maximal 
exercise. Designed to meet the rigorous 
demands of human physiology and applied 
research settings, Quark RMR delivers high-
fidelity measurement of oxygen consump-
tion (VO₂) and carbon dioxide production 
(VCO₂), supporting a broad array of meta-
bolic, performance, and clinical studies.

Built with modularity at its core, Quark RMR 
offers a scalable configuration platform 
that adapts to diverse investigative proto-
cols. Whether used for basal metabolic rate 
evaluation, exercise physiology research, or 
ventilator-dependent patient assessment, its 
flexible design allows laboratories to tailor 
the system to specific experimental needs 
and upgrade as project scope evolves.

At the heart of its measurement precision is 
a combination of robust sensor technology 
and validated methodologies. The system 
features a fast-response paramagnetic O₂ 
sensor and a durable infrared CO₂ analyzer, 
both engineered for long-term stability and 
minimal drift, ensuring consistent perfor-
mance without frequent recalibration.  
Quark RMR supports both Breath-by-Breath 
analysis and optional Adaptive Mixing 
Chamber technology, providing method-
ological flexibility across research paradigms 
and study populations.

Quark RMR has been independently vali-
dated against gold-standard techniques 
across the entire physiological range, 
including spontaneous breathing and 
mechanical ventilation. This comprehensive 
validation underscores its scientific reliability 
for both basic and translational research 
applications.

Maintenance has been streamlined through 
a plug-and-play hardware architecture that 
reduces system downtime and minimizes 
operating costs. Key components can be 
replaced without complex procedures, 
allowing researchers to focus on data collec-
tion rather than system servicing.

k	 Measurement of Oxygen Consumption 
over the entire human physiological 
range

k	 Best in class O2/CO2 gas analyzers 
(Paramagnetic, NDIR)

k	 Different flowmeters available for 
Resting and Exercise applications

k	 Gas Exchange measurements via Breath 
by Breath or optional Mixing Chamber

k	 Powered by OMNIA, the most 
comprehensive software platform in the 
industry

k	 Independently validated for rest and 
exercise protocols

Powered by OMNIA, COSMED’s integrated 
software platform, Quark RMR facilitates 
intuitive protocol design, guided calibration, 
and real-time data visualization. OMNIA’s 
built-in quality control and data verification 
tools ensure high measurement integrity, 
while its compatibility with modern labora-
tory information systems simplifies inte-
gration within multi-instrument research 
environments.

Quark RMR is more than a metabolic cart, 
it is a flexible research platform designed 
to advance physiological understanding 
through accurate, reproducible, and scalable 
metabolic measurement.

Metabolic Testing

Resting Energy Expenditure (REE) with Canopy Hood l

Resting Energy Expenditure (REE) with Mask l 

Resting Energy Expenditure (REE) with Ventilator (for mechanically ventilated subjects) m

Cardio Pulmonary Exercise Testing (CPET) with Breath by Breath technology m

Cardio Pulmonary Exercise Testing (CPET) with Adaptive Mixing Chamber technology m

Diagnostic 12-leads Stress testing ECG m

High/Low FiO2 m

Lung Function Testing

Spirometry (FVC, SVC, MVV etc.) m

Walk Tests (6MWT, ISWT, ESWT, custom protocols), Titration Test, Overnight Pulse Oximetry m

Standardl m Optional



Resting Energy Expenditure (REE)
Quark RMR offers a scientifically robust 
solution for the accurate assessment of 
Resting Energy Expenditure (REE) across a 
wide range of research protocols in human 
physiology. 

Engineered for low-flow precision, the 
system captures breath-by-breath measure-
ments of oxygen consumption (VO₂) and 
carbon dioxide production (VCO₂), along 
with derived ventilatory and metabolic 
parameters, ensuring valid data even at 
minimal ventilation rates. 

A dedicated low-flow turbine flowmeter 
enhances measurement resolution during 
minimal ventilatory activity, supporting 
both canopy and mask-based REE testing. 
This feature is essential for capturing subtle 
metabolic differences in resting subjects and 
is validated for individuals weighing over 15 
kg, aged 6 years and older.

Whether evaluating basal metabolic rates 
in athletic populations, assessing energy 
expenditure in clinical nutrition trials, or 
quantifying metabolic efficiency in aging or 
disease, the Quark RMR delivers the resolu-
tion, flexibility, and reliability demanded in 
modern human physiology research.

CANOPY DILUTION

Included in the standard configuration, the 
canopy dilution method offers a comfort-
able, non-invasive solution for resting 
measurements. 

The system features an integrated blower 
unit, software-controlled via the OMNIA 
platform, which features a real-time interface 
to help maintain a stable fraction of expired 
CO₂ (FeCO₂) during the test. 

An adult canopy hood is standard, while a 
pediatric version is available for expanded 
study populations. 

The canopy veil is crafted from single-use 
medical-grade LDPE, supporting both 
hygiene and convenience. 

The canopy itself is easy to clean and disin-
fect, making it suitable for repeated daily use 
in high-throughput settings.

MASK AND MOUTHPIECE 

In scenarios where a canopy setup is imprac-
tical or undesired, the Quark RMR allows 
REE measurements using multi-use silicone 
oro-nasal face masks, available in a range of 
adult and pediatric sizes. 

For additional flexibility, a mouthpiece 
configuration with antibacterial filters and 
nose clips offers another validated option. 
These setups ensure researchers can select 
the method best aligned with their study 
design and subject tolerance.

REE breath by breath by face mask  and with mouth-
piece and AB filter

REE by dilution with canopy hood

REE test real-time panel including graphs, tabular data and widgets for quick results interpretation

REE test results editing page including advanced tool for calculating the average Resting Energy Expenditure 



Cardio Pulmonary Exercise Testing
When equipped with the optional CPET 
module, Quark RMR evolves into a powerful 
system for detailed investigation of cardio-
respiratory response to exercise. Combining 
fast-response gas analyzers with advanced 
analytical tools, the system provides breath-
by-breath resolution of VO₂, VCO₂, and 
related ventilatory and metabolic param-
eters across all exercise intensities, from 
steady-state submaximal protocols to high-
intensity performance tests.

With its modular design, high-speed gas 
analyzers, and robust analytical framework, 
Quark RMR’s CPET module is purpose-built 
for exercise physiology research. Whether 
the focus is endurance capacity, ventilatory 
efficiency, or metabolic thresholds, it delivers 
the accuracy, flexibility, and scientific rigor 
needed for academic and applied perfor-
mance studies alike.

CPET BY BREATH BY BREATH

In its standard CPET configuration, Quark 
RMR uses a high-flow turbine flowmeter 
paired with fast-response gas analyzers 
to enable true breath-by-breath capture 
of metabolic kinetics. Tests are typically 
conducted using multi-use silicone face 
masks, available in pediatric and adult sizes, 
or with a mouthpiece and nose clip setup.

For high-intensity protocols, dual-inspira-
tory-valve mask variants are available to 
minimize inspiratory resistance and reduce 
internal condensation, an essential feature 
for endurance and performance studies. 

The breath-by-breath mode captures 
fast physiological changes in real-time, 
supporting kinetic analysis and phase-
specific ventilatory tracking.

CPET BY ADAPTIVE MIXING CHAMBER

To overcome the inherent limitations of both 
traditional breath-by-breath and conven-
tional mixing chamber methods, COSMED 
offers as an option the Adaptive Mixing 
Chamber AMIS 24. Unlike static mixing 
chambers, AMIS 24 automatically adjusts 
its internal volume (4–15 L) in real-time to 
match the subject’s ventilation rate. This 
dynamic adaptability ensures a constant 
and rapid washout time across the full range 
of exercise ventilations (50–300 L/min), 
making it suitable for studies involving high-
frequency breathing. 

AMIS24 adaptive design provides Douglas-
bag-like accuracy with near breath-by-
breath temporal resolution, making it ideal 
for any type of protocol and for high-inten-
sity performance testing.

PROTOCOL FLEXIBILITY 

OMNIA’s built-in protocol editor allows for 
full customization of both rest and exercise 
phases, including ramp, step, or interval-
based loading. Whether replicating stan-
dardized protocols or designing bespoke 
regimens, users have full control over pacing 
and structure.

ERGOMETER INTEGRATION

The system interfaces natively with a wide 
range of ergometers, including COSMED 
bikes and treadmills, Ergoline, h/p/cosmos®, 
Monark, Trackmaster, and more. An optional 
ergometer module further expands compat-
ibility to LODE, Technogym, Imbramed, 
Woodway®, Cyclus2, and additional research-
grade equipment, ensuring seamless hard-
ware integration across experimental setups.



Powerful post editing tools for calculation of the main parameters including custom training zones. 

ADVANCED CPET ANALYSIS TOOLS

OMNIA offers a rich suite of tools designed 
to support high-resolution physiological 
research and in-depth metabolic analysis 
during cardiopulmonary exercise testing 
(CPET).

	■ Automated identification of first (VT1/
LT1) and second (VT2/LT2) ventilatory or 
lactate thresholds using multiple vali-
dated methods. Thresholds are visually 
displayed and manually adjustable to 
support expert review.

	■ Comprehensive metrics for maximal 
oxygen uptake (VO₂max), including 
criteria validation and peak effort detec-
tion, ensuring reliable evaluation of 
cardiorespiratory fitness across proto-
cols.

	■ Real-time calculation and graphical 
display of the ventilatory efficiency 
slopes (VE/VCO₂) and intercepts — crit-
ical for assessing ventilatory control and 
detecting exercise-induced abnormali-
ties in pathophysiological studies.

	■ Integration of tidal breathing loops 
during exercise for identifying mechan-
ical ventilatory limitations, particularly 
relevant in pulmonary or cardiovascular 
physiology investigations. 

	■ Personalized exercise prescription zones 
based on metabolic landmarks, including 
VO₂max, VO₂ at VT1 and VT2, and VO₂ 
reserve, facilitating precise workload cali-
bration in athletic and clinical research.

	■ Multistage steady-state analysis supports 
investigation of submaximal kinetics and 
efficiency during constant-load testing, 
crucial in both endurance studies and 
clinical rehabilitation trials.

	■ Built-in tools for multiple regressions, 
correlations, and comparisons across 
CPET and REE data, supporting deeper 
explorations of aerobic efficiency, 
substrate utilization, or training adapta-
tions.

Spirometry
Available as an optional extension, the 
Spirometry Module is designed for accuracy 
and flexibility, supporting a full range of 
standard maneuvers, including FVC, SVC, 
MVV, and pre/post-bronchodilator tests.

Real-time quality control with automatic 
trial selection ensures results are consistent 
with ATS/ERS standards, while integration 
with Global Lung Initiative (GLI) reference 
equations — including z-scores — enhances 
interpretability across diverse study cohorts.

Automatic steady state identification

Users can choose between pneumotach and 
turbine flowmeters to suit specific protocols 
or subject characteristics.

Pediatric studies benefit from animated 
visual incentives and user-adjustable effort 
grading, supporting accurate data collec-
tion even in younger or less cooperative 
participants.

Automated bronchial provocation manage-
ment, with or without the integrated dosim-
eter, further expands the system’s capacity 

for studying airway reactivity and revers-
ibility — essential in physiology studies 
investigating asthma, COPD, or exercise-
induced bronchoconstriction.

By adding the Spirometry Module, users 
unlock a powerful toolset for longitudinal 
studies, interventional trials, or any project 
requiring reliable and reproducible respira-
tory metrics.



OMNIA Software
OMNIA is COSMED’s integrated software 
environment that powers the Quark RMR 
system, combining advanced testing control, 
real-time visualization, and intelligent data 
management in a streamlined, research-
ready interface. Designed to adapt to the 
demands of both clinical and physiological 
research, OMNIA supports the full workflow 
— from calibration and acquisition to inter-
pretation and export — within a flexible, 
modular framework.

INTUITIVE AND EFFICIENT

With its clean, task-oriented interface, 
OMNIA simplifies complex testing proce-
dures. Calibration routines are guided and 
automated, covering gas sensor checks, 
flowmeter verification, and mixing chamber 
calibration. During testing, real-time quality 
indicators and built-in coaching tools 
support both the operator and subject, 
ensuring reliable, artifact-free data from start 
to finish.

COSMED
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Visit Date

30/01/2014
Printed On

11/08/2022
Name

SUBJECT DEMO
ID1

DEMO0001
Gender

Male
Age

46.9
Weight (kg)

78.00
Height (cm)

178.0
Grouping

COSMED
D.O.B.

04/03/1967
ID2

--
BMI (kg/m2)

24.6
Smoker

No
Smoking Years

--
Cig/Day

--
Operator

Mr. Q
Physician

Dr. House
Class 2

demo subject
Ethnicity

Caucasian

CPET BREATH BY BREATH Flowmeter

Turbine 28mm

Device

Quark CPET with dongle

Serial Number

//BATMAN//

Test Time

17:26
Set

Wasserman extended

Test Position

SITTING

Subject Type

Clinical

ECG Response

None

Reason for Test

None

Reason for Stopping Test

None

Test Purpose

None
Test Type

Maximal

Maximal Effort

Unconfirmed

Test Duration

13:15

Exercise Duration

09:21

HR Source

Metabolic Cart

Protocol

35 Watt Ramp
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COSMED Bike
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Visit Date

9/25/2015
Printed On

5/24/2021
Name

SUBJECT DEMO
ID1

DEMO0001
Gender

Male
Age

48.5
Weight (kg)

75.00
Height (cm)

178.0
Grouping

COSMED
D.O.B.

3/4/1967
ID2

--
BMI (kg/m2)

23.7
Smoker

--
Smoking Years

--
Cig/Day

--
Operator

Mr. Hyde
Physician

Dr. Jekyll
Class 2

demo subject
Ethnicity

Caucasian

Interpretation
At peak exercise, respiratory exchange ratio is 1.17, heart rate is 98% of predicted. Subject achieved maximal effort.
Maximum oxygen consumption is 48.1 mL/min/Kg, which is normal. According to ACSM guidelines, the exercise capacity is Superior (96° percentile).
Anaerobic Threshold has been identified at 33.0 mL/min/Kg and at 69% of the VO2max.
At AT the power is 203 Watt.
Respiratory Compensation Point has been reached at 39.6 mL/min/Kg and at 82% of the VO2max.
At RCP the power is 259 Watt.

** Unconfirmed ** - Automatically generated interpretation

Sign:

CPET BREATH BY BREATH Flowmeter

Turbine 28mm
Device

Quark CPET with dongle
Serial Number

//BATMAN//
Test Time

5:26 PM
Set

ACSM
Amb. Temp.

25.0 °C
RH Amb

52 %
PB

746 mmHg
Flowm. Temp.

34.0 °C
RH Flow

100 %
STPD

0.8099
BTPS Ins

1.0919
BTPS Exp

1.0201

AT RC
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FEV1 L 4.80 120 > 4.32
MVV L/min 192.0 -

Pr
ot
oc

ol Meas. Rest Warm-Up AT RC Max Normal Class

t s 07:46 09:16 11:21
Power Watt 0 203 259 329 ---
Revolution RPM 78 76 80 88
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Name

SUBJECT DEMO
ID1

DEMO0001
D.O.B.

04/03/1967
Gender

Male
Age

46.9
Weight (kg)

78.00
Height (cm)

178.0

Training Zones

HR Max Meas

VT1\LT1

VT2\LT2

FM

50 75 100 125 150 175
HR (bpm)

0.0

10.0
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30.0

40.0

50.0

VO2/Kg (mL/min/Kg)

Zones Five Zones ACSM VO2 Max

VERY LIGHT
VO2 Max

0%
VO2 Max

37%

LIGHT
VO2 Max

37%
VO2 Max

45%

MODERATE
VO2 Max

45%
VO2 Max

63%

VIGOROUS
VO2 Max

63%
VO2 Max

90%

MAXIMAL
VO2 Max

90%
VO2 Max

101%

HR (bpm) 66 - 102 102 - 110 110 - 128 128 - 155 155 - 165
VO2/Kg (mL/min/Kg) 0.2 - 17.1 17.1 - 20.9 20.9 - 29.3 29.3 - 42.0 42.0 - 46.7
VO2 (mL/min) 14 - 1334 1334 - 1628 1628 - 2288 2288 - 3278 3278 - 3644
Estimated Power (Watt) --- - 72 72 - 99 99 - 159 159 - 249 249 - 282
Estimated Speed (km/h) --- - 4.1 4.1 - 5.2 5.2 - 7.7 7.7 - 11.6 11.6 - 13.0
Race Pace (mm:ss/km) --- - 14:41 14:41 - 11:30 11:30 - 07:44 07:44 - 05:11 05:11 - 04:37
EEh (kcal/h) 4.3 - 400.3 400.3 - 488.3 488.3 - 686.3 686.3 - 983.3 983.3 - 1093.3

VERY LIGHT

Training at this intensity helps to recover after a stressful exercise session or to warm-up for the next session. This activity should be easy and the perceived exertion should be 
low. The metabolic pathway is aerobic and the primary energy source is fat oxidation.

LIGHT

Training at this intensity improves basic endurance and the overall cardiovascular system. This activity should be sustainable for a long time and perceived exertion is 
comfortable. The metabolic pathway is aerobic and the primary energy source is fat oxidation.

MODERATE

Training at this intensity improves endurance and aerobic capacity. This activity is moderate and the perceived exertion is uncomfortable. The blood lactate starts to 
accumulate above baseline.

VIGOROUS

Training at this intensity improves basic endurance and the overall cardiovascular system. This activity should be sustainable for a long time and the perceived exertion is 
comfortable. The metabolic pathway is aerobic and the primary energy source is fat oxidation.

MAXIMAL

Training at this intensity improves VO2max and lactate tolerance. This activity is very intense: it will stress the body to maximal levels and the perceived exertion will be very 
stressful. Only professionally trained athletes should exercise in this zone. Blood lactate production is also very high and the body is unable to sustain this training level for a 
long time. The metabolic pathway is anaerobic and the primary energy source is carbohydrates.
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DATA SECURITY AND ACCESS CONTROL

OMNIA features a robust SQL database 
structure, enabling secure storage of virtu-
ally unlimited test records. Role-based 
user permissions (Administrator, Physician, 
Technician) and event logging provide 
full control over system access and data 
handling. The software meets both GDPR 
and HIPAA standards, with built-in encryp-
tion and automated backup prompts to 
safeguard data integrity in high-throughput 
environments.

SEAMLESS CONNECTIVITY

Built for modern interoperability, OMNIA 
integrates directly with hospital and research 
information systems via HL7, DICOM, and 
GDT protocols. In networked configura-
tions, client-server architecture enables 
coordinated multi-station testing and 
centralized data management across labs or 
departments.

ALL-IN-ONE ECOSYSTEM

From resting metabolic rate to VO₂ kinetics 
and full cardiopulmonary exercise testing, 
OMNIA provides a unified operational 
environment across all COSMED devices. 
Whether managing a single workstation or a 
research lab network, it delivers consistency, 
scalability, and long-term reliability.

COMPREHENSIVE INTERPRETATION SUITE

OMNIA delivers powerful tools for in-depth 
data interpretation and post-processing. 
Users can isolate and export specific test 
segments, apply smoothing, custom aver-
aging, and artifact removal. Automatic 
interpretations, both as text-strings and 
numerical data, are applied based on the 
latest international standards, facilitating 
reproducibility and reducing analysis time. 
Built-in physiological markers and param-
eters are calculated automatically. Thresh-
olds and zones can be defined for exercise 
prescription or comparative analysis across 
sessions.

CUSTOMIZABLE REPORTING

Data output is fully configurable to match 
the requirements of both clinical and 
scientific users. Single-test, multi-test, or 
trend-based reports can be tailored with 
specific tables, graphs, z-scores, gauges, and 
interpretation aids. Export options include 
PDF, XML, and XLS formats, while XML 
import enables smooth data integration 
from external systems. Reports can be easily 
adapted to highlight specific metrics rele-
vant to different study protocols or research 
objectives.

Header

Tabular data

Graphs

Information box 



COSMED Q-Beat – Single-Lead ECG

Cardiac Output Monitor (Physioflow®)

COSMED Q-12 – 12-Lead ECG

Blood Pressure Monitor (Tango®)

COSMED Metabolic Simulator is an advanced verification tool to simulate human subject gas exchange and 
respiratory pattern for both clinical and research settings

Options and Accessories

ADAPTIVE MIXING CHAMBER AMIS 24

COSMED’s variable-volume AMIS 24 over-
comes the limitations of conventional 
mixing chambers in CPET testing by 
adapting to ventilation rates up to 300 L/
min.

HIGH/LOW FIO₂ KIT

For specialized research or clinical protocols, 
the Quark system supports testing under 
enriched or reduced oxygen environments. 
This high/low FiO₂ option is particularly 
useful in applications such as high-altitude 
simulation,  Eucapnic Voluntary Hyperventli-
lation testing, hypoxia training, pulmonary 
rehabilitation, or VO₂ kinetics analysis 
under variable oxygen conditions. Integra-
tion is smooth and monitored through 
OMNIA, ensuring safety and measurement 
consistency.

METABOLIC SIMULATOR

Validates system performance through 
adjustable simulated breathing and gas 
exchange, ensuring consistent accuracy in 
clinical and research environments.

DIAGNOSTIC-QUALITY ECG DEVICES

COSMED ECG systems include 12-lead wired 
and wireless configurations for high-fidelity 
cardiac monitoring, ST-segment evaluation, 
and arrhythmia detection. A single-lead 
chest strap ECG is also available for simpli-
fied data collection during routine CPET. 
All configurations offer full integration with 
OMNIA software.

INTEGRATED OXIMETRY

SpO2 is continuously monitored during 
exercise using the Nonin® Xpod pulse oxim-
eter, with multiple probe types available for 
adult and pediatric applications. The Nonin® 
WristOx 3150 offers accurate oximetry ideal 
for walk tests, oxygen titration studies, and 
overnight monitoring, with full data integra-
tion into the OMNIA platform.

BLOOD PRESSURE MONITORING

The SunTech® Tango M2 is designed specifi-
cally for exercise testing, providing accurate, 
motion-tolerant blood pressure readings 
during CPET or stress tests.

CARDIAC OUTPUT MEASUREMENT

PhysioFlow® Q-Link™ and Enduro™ systems 
offer non-invasive, real-time cardiac output 
monitoring. These portable, battery-oper-
ated devices are optimized for use during 
exercise, providing reliable stroke volume 
and heart rate data for hemodynamic 
profiling.

MY NRG APP

My NRG App is a COSMED free app to retrieve 
metabolic data collected during CPET and 
REE tests. Results, collected by simply scan-
ning a QR code, can be stored into a personal 
database or synced with applications such as 
HealthKit® and Google Fit™.

MODULAR CARTS

A selection of medical-grade and standard 
carts, with optional isolation transformers 
(230/120V), supports system mobility and 
safety. All models accommodate gas cylin-
ders and dual monitors.

COSMED My NRG App



©
 20

25
/1

1-
a  

 |  
RE

F C
03

09
8-

02
-9

3

GERMANY

COSMED Deutschland GmbH 
Schweinfurt 
+49 (0)9721 298 28 30 
DE@cosmed.com

FRANCE

COSMED France SASU 
Brignais 
+33 (0)4 478628053 
FR@cosmed.com

THE NETHERLANDS

COSMED Benelux BV  
Nieuwegein 
+31 (0) 88 10 50 500 
BNL@cosmed.com 

DENMARK

COSMED Nordic ApS 
Odense 
+45 6595 9100 
DK@cosmed.com 

SWITZERLAND

COSMED Switzerland GmbH 
Fehraltorf 
+41 (0)43 50 869 83 
CH@cosmed.com

USA

COSMED USA, Inc. 
Concord, Chicago 
+1 800 4263763 Toll Free 
USA@cosmed.com

AUSTRALIA

COSMED Asia-Pacific Pty Ltd 
Artarmon 
+61 449 971 170  
ANZ@cosmed.com 

HONG KONG

COSMED HK Ltd 
Kowloon 
+852-2186-8920 
HK@cosmed.com 

ITALY - Headquarters

COSMED Srl 
Rome 
+39 06 931-5492 
info@cosmed.com

COSMED Srl

Via dei Piani di Monte Savello 37 
Albano Laziale - Rome 00041 
Italy 
+39 (06) 931-5492 Phone 
+39 (06) 931-4580 Fax

cosmed.com

© COSMED      

E & OE. Subject to alterations without prior notice. 

Products may not be available in your region as depending on countries and certifications.

All trademarks, registered trademarks and logos are the property of their respective owners.

ITALY 

COSMED Srl 
Milan 
+39 02 99765-920 
milano@cosmed.com

CHINA

COSMED Guangzhou Medical 
Technology Co. Ltd. 
Guangzhou 
CHINA@cosmed.com

To know more
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