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Exclusive Features: 

· Most accurate O2 and CO2 Gas Analyzers for  enhanced 
VO2, VCO2 & RER results 

· Unique Dual-Stage Dryer improving humidity effects  

· Proprietary software generates metabolic data in real-
time, which can be displayed in tabular form, or graph-
ically. Data can also be exported to an Excel spreadsheet 
format for more in depth analysis  

· Continuous visual indicator of flow in up to 8  chambers 
at a time 

· Precise measurements using our Mass Flow Meter accu-
rate to a percentage of reading 

 

Exact VO2, VCO2 & RER Measurements are too important for speculation, choose the  

Gas Analyzers researchers have depended on for over 45 years.  

 
CONTACT US at SALES@AEITECHNOLOGIES.COM or + 1 630 548 3545 for a QUOTE 

visit us at www.aeitechnologies.com 

 

MOXAR RESPIROMETRY SYSTEM 

Perfect for studies on insects, amphibians, 
reptiles, birds, mammals, and humans. 

www.redbackbiotek.com

Redback Biotek Limited
Carrowkeel East, Inagh
County Clare, Ireland
danny@redbackbiotek.com
+353 85 8888 039



Our Technology Specifications

S-3A Oxygen Analyser

The fastest, most accurate and most stable oxygen 
analyser in the business.

Accuracy: 0.01% for S-3A/I
 (Full range to 100%)
 0.003% for S-3A/II 
 (Full range to 100%)
Response time:  0.1 seconds to 90% value
Stability: 0.01% in 24 hrs
Sensitivity: 0.001% (Full range to 100%)

CD-3A 
Carbon Dioxide Analyser

The fastest, most accurate Carbon Dioxide analyser 
in the business.

Accuracy:   0.02% (0 to 15% range)
Response time:   0.025 seconds to 90% value
Stability:  0.02% in 8 hrs
Sensitivity:  0.001% (Full range)

High Accuracy 
Pneumotach Flow Meter

High Accuracy Pneumotach Flow Meter

Accuracy:   <1.0% Full range
  (best in the business)
Stability:  0.01% Full range
Range:  0 to 800 litres /min
 (4 times overspec)
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CD-3A CARBON DIOXIDE 
ANALYZER 

Exclusive Features: 
· Wide range of Gas Detection 0 to 15% CO2  
· Superior accuracy ± 0.02 carbon dioxide  
· Very high sensitivity ± 0.001% over the entire 0 - 15% CO2 range  
· Extremely rapid 25 millisecond response - needed for accurate breath-by-

breath measurements  
· End Tidal CO2 Displayed - at the touch of a button  
· Reliable, low maintenance operation  

The CD-3A Carbon Dioxide Analyzer provides a continuous and accurate measurement of 
gases containing up to 15% CO2 . The CD-3A has the rapid response necessary for breath-
by-breath analysis during respiration It is also ideal for laboratory applications requiring 
high accuracy and sensitivity  

www.redbackbiotek.com

Redback Biotek Limited
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danny@redbackbiotek.com
+353 85 8888 039

 

June 2016 

Exact VO2, VCO2 & RER Measurements are too important for speculation, choose the  
Gas Analyzers researchers have depended on for over 45 years.  

 
CONTACT US at SALES@AEITECHNOLOGIES.COM or + 1 630 548 3545 for a QUOTE 

visit us at www.aeitechnologies.com 

 

S-3A OXYGEN ANALYZER 

Exclusive Features: 
· High 0.01% accuracy at all oxygen concentrations  
· Rapid 100 millisecond response ideal for accurate breath-by-breath measurements  
· High sensitivity plus exceptional stability capable of detecting changes of 0.001% oxygen at air 

composition  
· Solid ceramic oxide sensing element for long term maintenance-free operation  
· Single gas calibration  

The Model S-3A Oxygen Analyzer     
continuously measures the                
concentration of oxygen.  

There are two models:  

The S-3A/I Single-Channel Analyzer 
and the S-3A/II Dual-Channel Analyzer.   
Both instruments feature the same 
high accuracy, rapid response,             
fine sensitivity and exceptionally     
long life.  

S-3a II 

S-3a I 

www.redbackbiotek.com
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Why our systems are
so much more accurate

We use a patented Zirconia
Oxide sensor technology

• It only reacts to Oxygen unlike other sensors
• It is extremely accurate and stable
• It has a lifespan of about 30 years

CATHODE O2 + 4E ➞ 2O2

ANODE 2O2 ➞ O2 + 4E

Galvanic / Electrochemical Cell

• Less accurate
• Very unstable
• 1-2 year lifespan (expensive)

Other Sensor Deficiencies
 

Paramagnetic

• Less accurate (0.05% translates to 2%VO2 error)     
• less stable
•  N2 & CO2 paramagnetic properties interfere

with accuracy
• 5-8 year lifespan

AEI METABOLIC SYSTEMS

ZIRCONIA

Photosynthesis Experiment (O
2
)

Our Zirconia system is the only metabolic system that is sensitive and accurate 
enough to be used to sense O2 coming from leaves in Photosynthesis. 

Since Bjorkman and Gauhl, 1970, many similar papers have been published 
every decade using our technology. A small sample is below.

Bjorkman and Gauhl, 1970
John P. Krall, 1993 (Maize plant)

Vello Oja 2011 (Sunflower leaves)
Agu Laisk, 2015 (cell cultrures in vitro)



Why is the Oxygen sensor the most important 
factor in metabolic measurement?

Projected VO2 Error 
 for various metabolic systems

Contact us
Redback Biotek Limited

Email. danny@redbackbiotek.com • Tel. +353 85 8888 039
Carrowkeel East • Inagh • County Clare • Ireland

The following table is converted from Gore et. al 
(The Australian Institute of Sport)

RELATIVE ERROR TYPICAL ABSOLUTE ERROR % VO2 ERROR

+1% FeO2 0.5 0.17% -6.46

+1% Vi 2.0 1.36 L/min +1.00

+1% Pbarr 0.05 7.6 mmHg +1.01

+1% CO2 1.0 0.03% -0.23

The smallest amount of Oxygen error (0.17%) will transpose as a very large error in VO2 (6.46%)
Reference values

VO2 = 4.5495  •  VI STPD =136.10 • VE STPD = 136.70 • FIO2 = 0.1751% • O2 = 0.2093% • Haldane assumptions

(Based on manufacturer specifications – absolute values)

MANUFACTURER
& MODEL

O2 SENSOR
TYPE

O2 CELL
LIFESPAN

O2
ACCURACY

% ABSOLUTE

CO2
ACCURACY

% ABSOLUTE

VENTILATION
ACCURACY

% ABSOLUTE

VO2
ERROR

AEI Tech. Zirconia 20-30 years 0.01 0.02 1 1.16

Other 1 Galvanic fuel cell 12-18 months 0.04 0.04 2 2.96

Other 2 Paramagnetic 5-10 years 0.1 0.02 2 5.73

Other 3 Paramagnetic 5-10 years 0.1 0.1 2 5.85

Other 4 Galvanic fuel cell 12-18 months 0.1 0.1 3 6.25

Note that our systems provide the highest accuracy for both Oxygen and Ventilation on the market, giving rise to muchg 
superior metabolic accuracy.


