
Table S1: Currently employed methods to construct oxygen equilibrium curves (OEC).  

Method Characteristics of method Means to record  

saturation  

Type of temperature 

control 

Range of 

sample 

volume  

pH determination PO2 determination Blood 

treatment 

Time per ODC Pros Cons Example applications 

Diffusion 

chamber 

Photospectrometric 

measurement in chamber 

equilibrated with gas via 

diffusion capillaries 

Monochromatic  / 

continuous spectrum 

photospectrometry 

Thermostated water 

bath  

3 – 15µl Measurement with pH  

capillary electrode (BMS 

radiometer) in separate sub-

sample 

Injection of known gas 

mixture via gas mixing 

pumps  

buffered 10-30 min  Small sample 

volumes 

  

pH measurements in 

separate blood sample 

Low data density 

 

(Weber et al., 1976; 

Morris et al., 1985; Menze 

et al., 2005; Harnois et al., 

2009; Storz et al., 2009; 

Campbell et al., 2010) 

HEMOX-

Analyser 

Photospectrometric 

measurement combined with 

oxygen sensor 

Dual wavelength 

photospectrometry 

Cooling loop connect 

to thermostated water 

bath 

2 – 50µl none Clarke electrode buffered 30 min Small samples 

volumes 

Very accurate 

High data density 

 

No pH measurement 

Recording of only few 

wavelengths 

(Guarnone et al., 1995; 

Stawski et al., 2006; Biolo 

et al., 2009; Rasmussen 

et al., 2009; Cook et al., 

2012) 

Tonometer Gas equilibration in glass 

chamber and external 

measurement of oxygen 

tension 

Measurement of total O2 

content 

Submersion in 

thermostated water 

bath 

~ 3ml Measurement of subsample 

with pH capillary electrode 

(Radiometer) 

Measurement with Clark 

type electrode  

Unbuffered  > 2 hours Use of 

native/unbuffered 

blood 

pH measurements in 

separate blood sample 

Large sample volumes 

Low data density  

(Pörtner, 1990; Brill et al., 

2008) 

Thunberg tube 

/ Photometric 

tonometer 

Photospectrometric 

measurement in cuvette fused 

with gas equilibrated glass 

chamber 

 

Monochromatic  / 

continuous spectrum 

photospectrometry 

Immerged into 

thermostated water 

bath 

~ 3ml None or in separate blood 

samples via pH electrodes 

Injection of known gas 

mixture via e.g. gas flow 

controllers  

buffered > 2 hours - No pH measurement 

or measurement in 

separate blood sample 

Large sample volumes 

Low data density  

Long equilibration 

times 

(Hill and Wolvekamp, 

1936; Olianas et al., 2009; 

Bonaventura et al., 2010; 

Seibel, 2012) 

Modified 

cuvette 

Photospectrometric 

measurement in modified 

cuvette 

Continuous spectrum 

photospectrometry 

Temperature 

controlled cuvette 

holder 

=>400 µl Simultaneously in same 

blood sample via immersed 

micro pH electrode 

Injection of known gas 

mixture via gas mixing 

pumps 

Un-buffered 

blood 

> 4 hours Direct measurement 

of pH in same 

sample 

Use of native/ 

unbuffered blood 

Large sample volume 

Long lasting 

measurements 

(Zielinski et al., 2001) 

Pwee 50 / 

HemOscan 

Photospectrometric 

measurement of thin blood 

films enclosed by Teflon-

membranes 

Dual wavelength 

photospectrometry 

Temperature 

controlled chamber 

(Peltier controller) 

1-2µl Estimated via defined PCO2 

and literature or 

measurement of subsamples 

with pH  capillary electrode 

(Radiometer) 

Injection of known gas 

mixture via gas mixing 

pumps or gas flow 

controller 

unbuffered 30-40 min Small sample 

volumes 

 

Indirect pH 

measurement or 

measurement in 

separate blood sample 

Low data density 

Recording of only few 

wavelengths 

(Clark et al., 2008; 

Henriksson et al., 2008; 

Verhille and Farrell, 2012) 

CO-Oximeter  Photospectrometric 

measurement with modified 

cuvette  

3-6 wavelength 

photospectrometry 

none 35-50µl None or measurement of 

subsamples with pH  capillary 

electrode (Radiometer) 

None / tonometric 

equilibration with known 

gas mixtures  

unbuffered 20-60 sec per 

data point  

Measures multiple 

haemoglobin forms 

No pH measurement 

or measurement in 

separate blood sample 

Restricted to 

haemoglobin 

Low data density 

(Jahr et al., 2001) 



Recording of only few 

wavelengths 

Mixing method Volumetric mixing of known 

amounts of fully oxygenated 

and de-oxygenated blood 

followed by PO2 measurement 

Setting of O2 saturation by 

mixing of defined 

proportions of oxygenated 

and de-oxygenated blood 

samples 

Immerged into 

thermostated water 

bath 

Max. 0.8 ml 

per data point 

Measurement with pH 

capillary electrode (BMS 

radiometer) or blood gas 

analyser 

Polarographic oxygen 

electrode via Radiometer 

(E5046) or Tucker 

chamber 

unbuffered >50 min per 

data point 

Setting of a desired 

mixtures allows 

targeted 

measurement of e.g. 

P50 with only a 

single measurement 

Low data density  

Laborious procedure  

Time consuming 

measurement 

(Scheid and Meyer, 1978; 

Meir and Ponganis, 2009; 

Soegaard et al., 2012) 

Tucker 

chamber 

Deoxygenation of blood 

sample with ferricyanide  to 

release and measure total 

bound oxygen  

Measurement of total 

bound oxygen 

Thermostatically 

controlled chamber 

15-300µl Measurement with capillary 

electrode (BMS 2 or PHM 

71/73 radiometer)  

Polarographic oxygen 

electrode (Radiometer)  

Diluted with 

saline or 

unbuffered 

>60min Measurement of 

total bound oxygen 

pH measurements in 

separate blood sample 

Low data density  

(Tucker, 1967; Herbert et 

al., 2006; Brill et al., 2008; 

Petersen and Gamperl, 

2011; Leon et al., 2012) 
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