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SUPPLEMENTARY MATERIALS 

 



Table S1 Summary of limit values for the halogenated anaesthetic gases isoflurane, desflurane and sevoflurane in the workplace recovered from (IFA, 2015).              
(1) mean value 15 minutes 

 
 

Isoflurane 
C3H2CIF5O 

CAS 26675-46-7 

Sevoflurane  
C4H3F7O 

CAS 28523-86-6 

Desflurane 
C3H2F6O 

CAS 57041-67-5 

Limit value – 8 h Limit value – 
Short term Limit value – 8 h Limit value – Short 

term Limit value – 8 h Limit value – Short 
term 

ppm mg/m3 ppm mg/m3 ppm mg/m3 ppm mg/m3 ppm mg/m3 ppm mg/m3 

Austria 10 80 20 160         

Canada- 
Ontario 

2 15           

Denmark 5 38 10 (1) 76 (1)     5 35 10 (1) 70 (1) 

Finland 10 77 20 (1) 150 (1) 10 83 20 (1) 170 (1) 10 70 20 (1) 140 (1) 

Ireland 50 380           

Israel 2 15 6 45 (1)   2 (1) 16 (1)     

Norway 2 15   5 35   5 35   

Poland  32    55    125   

Spain 50 383           

Sweden 10 80 20 (1) 150 (1) 10 80 20 (1) 170 (1) 10 70 20 (1) 140 (1) 

Switzerland 10 77 80 616         

UK 50 383           

 

  



Table S2 Articles considered in this systematic review 

Reference Title 

(Ji et al., 2021) Effects of sevoflurane exposure on apoptosis and cell cycle of peripheral blood lymphocytes, and immunologic 
function 

(Hua et al., 2021) Effects of Occupational Exposure to Waste Anesthetic Gas on Oxidative Stress and DNA Damage 

(Dehghani et al., 2021) Probabilistic health risk assessment of occupational exposure to isoflurane and sevoflurane in the operating 
room 

(Norton et al., 2020) Assessment of anesthetic gases in a central hospital 

(Neghab et al., 2020) Association between genotoxic properties of inhalation anesthetics and oxidative stress biomarkers 

(Jafari et al., 2020) Effects of occupational exposure to trace levels of halogenated anesthetics on the liver, kidney, and oxidative 
stress parameters in operating room personnel 

(Braz et al., 2020) High concentrations of waste anesthetic gases induce genetic damage and inflammation in physicians exposed 
for three years: A cross-sectional study 

(Herzog-Niescery et al., 2020) Comparison of 3 Methods to Assess Occupational Sevoflurane Exposure in Abdominal Surgeons: A Single-
Center Observational Pilot Study 

(Herzog-Niescery, Vogelsang, 
Bellgardt, et al., 2019) 

The Personnel's Sevoflurane Exposure in the Postanesthesia Care Unit Measured by Photoacoustic Gas 
Monitoring and Hexafluoroisopropanol Biomonitoring 



(Cheng et al., 2019) Pilot studies of VOC exposure profiles during surgical operations 

(Cakmak et al., 2019) Genetic damage of operating and recovery room personnel occupationally exposed to waste anaesthetic gases 

(Herzog-Niescery, Vogelsang, 
Gude, et al., 2019) Environmental safety: Air pollution while using MIRUS™ for short-term sedation in the ICU 

(Williams et al., 2019) Evaluation and control of waste anesthetic gas in the postanesthesia care unit within patient and caregiver 
breathing zones 

(Kampan, 2019) Air quality and employee hygiene-related behavior in a post anesthesia care unit in Thailand 

(Amiri et al., 2018) Early, subclinical hematological changes associated with occupational exposure to high levels of nitrous oxide 

(Heiderich et al., 2018) Low anaesthetic waste gas concentrations in postanaesthesia care unit 

(Jafari et al., 2018) Environmental and biological measurements of isoflurane and sevoflurane in operating room personnel 

(Herzog-Niescery et al., 2018) The impact of the anesthetic conserving device on occupational exposure to isoflurane among intensive care 
healthcare professionals 

(Jan-Peter Özelsel et al., 2018) Elevated waste anaesthetic gas concentration in the paediatric postanaesthesia care unit 

(Herzog-Niescery et al., 2017) The child's behavior during inhalational induction and its impact on the anesthesiologist's sevoflurane exposure 

(Gobbo Braz et al., 2017) Comparison of waste anesthetic gases in operating rooms with or without an scavenging system in a Brazilian 
University Hospital 

(Souza et al., 2016) Occupational exposure to anesthetics leads to genomic instability, cytotoxicity and proliferative changes 

(Cheung et al., 2016) Postoperative environmental anesthetic vapour concentrations following removal of the airway device in the 
operating room versus the postanesthesia care unit 



(Herzog-Niescery et al., 2016) Surgeons' exposure to sevoflurane during paediatric adenoidectomy: A comparison of three airway devices 

(Sárkány et al., 2016) Does standing or sitting position of the anesthesiologist in the operating theatre influence sevoflurane exposure 
during craniotomies? 

(Herzog-Niescery et al., 2015) Occupational chronic sevoflurane exposure in the everyday reality of the anesthesia workplace 

(Ghimenti et al., 2015) Determination of sevoflurane and isopropyl alcohol in exhaled breath by thermal desorption gas 
chromatography-mass spectrometry for exposure assessment of hospital staff 

(Kunze et al., 2015) Multi-capillary column-ion mobility spectrometry (MCC-IMS) as a new method for the quantification of 
occupational exposure to sevoflurane in anaesthesia workplaces: An observational feasibility study 

(Jankowska et al., 2015) Application of predictive models for estimation of health care workers exposure to sevoflurane 

(Hiller et al., 2015) Evaluation of Waste Anesthetic Gas in the Postanesthesia Care Unit within the Patient Breathing Zone 

(Chaoul et al., 2015) Does occupational exposure to anesthetic gases lead to increase of pro-inflammatory cytokines? 

(Scapellato et al., 2014) Biomonitoring occupational sevoflurane exposure at low levels by urinary sevoflurane and 
hexafluoroisopropanol 

(González-Rodríguez et al., 2014) Health worker exposure risk during inhalation sedation with sevoflurane using the (AnaConDa®) anaesthetic 
conserving device 

(Mcglothlin et al., 2014) Evaluation and control of waste anesthetic gases in the postanesthesia care unit 



(Gianella et al., 2014) Quantitative chemical analysis of surgical smoke generated during laparoscopic surgery with a vessel-sealing 
device 

(Zare Sakhvidi et al., 2013) Application of mathematical models in combination with monte carlo simulation for prediction of isoflurane 
concentration in an operation room theater 

(Pickworth et al., 2013) The scavenging of volatile anesthetic agents in the cardiovascular intensive care unit environment: A technical 
report 

(Zaffina et al., 2012) Occupational exposure to sevoflurane in pediatric operating rooms: The multi-point sampling method for risk 
assessment 

(Blokker-Veldhuis et al., 2011) Occupational exposure to sevoflurane during cardiopulmonary bypass 

(Heijbel et al., 2010) Personnel breathing zone sevoflurane concentration adherence to occupational exposure limits in conjunction 
with filling of vaporisers 

(Schebesta et al., 2010) Exposure to anaesthetic trace gases during general anaesthesia: CobraPLA vs. LMA classic 

(Rahe-Meyer et al., 2009) Comparison of breathing tube connectors during invasive bronchial procedures 

(Tankó et al., 2009) The relative exposure of the operating room staff to sevoflurane during intracerebral surgery 

(Al-Ghanem et al., 2008) Monitoring of volatile anesthetics in operating room personnel using GC-MS 

(Ritzu et al., 2007) Anesthetic gases exposure: Findings from a 13 year environmental and biological monitoring in a hospital 
company 

(Barberio et al., 2006) Pollution of ambient air by volatile anesthetics: A comparison of 4 anesthetic management techniques 

(Eroglu et al., 2006) A comparison of sister chromatid exchanges in lymphocytes of anesthesiologists to nonanesthesiologist in the 
same hospital 



(Accorsi et al., 2005) Urinary sevoflurane and hexafluoro-isopropanol as biomarkers of low-level occupational exposure to 
sevoflurane 

(Sackey et al., 2005) Ambient isoflurane pollution and isoflurane consumption during intensive care unit sedation with the 
Anesthetic Conserving Device 

(Rovesti et al., 2005) Monitoring occupational exposure to volatile anaesthetics in the operating theatre: environmental and biological 
measurements 

(Ansalone et al., 2004) Biological monitoring of occupational exposure to low sevoflurane concentrations: A new technique for 
measuring urinary sevoflurane 

(Zanetti et al., 2004) Longitudinal study (16 years) of the reproductive health of 61 female workers exposed to known levels of 
volatile anaesthetics 

(Gentili et al., 2004) Exposure of personnel to sevoflurane during paediatric anaesthesia: Influence of professional role and 
anaesthetic procedure 

(Li et al., 2004) A local scavenging system to remove waste anesthetic gases during general anesthesia 

(Summer et al., 2003) Sevoflurane in exhaled air of operating room personnel 

(Raj et al., 2003) Evaluation of personal, environmental and biological exposure of paediatric anaesthetists to nitrous oxide and 
sevoflurane 

(Proietti et al., 2003) Anaesthesia techniques, occupational exposure and early neurobehavioral effect 

(Mierdl et al., 2003) Occupational exposure to inhalational anesthetics during cardiac surgery on cardiopulmonary bypass 

(Alessio et al., 2003) Biological monitoring of occupational exposure to Desflurane 

(Accorsi et al., 2003) Proposal for single and mixture biological exposure limits for sevoflurane and nitrous oxide at low occupational 
exposure levels 



(Barbic et al., 2003) Urinary hexafluoroisopropanol in the evaluation of occupational exposure to sevoflurane: Methodological 
aspects and critical points 

(Cope et al., 2002) Phase II collaborative pilot study: Preliminary analysis of central neural effects from exposure to volatile 
anesthetics in the PACU 

(Li et al., 2002) Personnel exposure to waste sevoflurane and nitrous oxide during general anesthesia with cuffed endotracheal 
tube 

(Rieder et al., 2002) Monitoring pollution by proton-transfer-reaction mass spectrometry during paediatric anaesthesia with positive 
pressure ventilation via the laryngeal mask airway or uncuffed tracheal tube 

(Tanser & Johnson, 2002) Evaluation of a new paediatric scavenging valve 

(Virgili et al., 2002) Occupational exposure to anesthetic gases at several hospitals 

(Gustorff et al., 2002) Environmental monitoring of sevoflurane and nitrous oxide using the cuffed oropharyngeal airway 

(Imbriani et al., 2001) Biological monitoring of occupational exposure to sevoflurane 

(Rieder et al., 2001) Online monitoring of air quality at the postanesthetic care unit by proton-transfer-reaction mass spectrometry 

(Byhahn et al., 2001) Surgeon's occupational exposure to nitrous oxide and sevoflurane during pediatric surgery 

(Hoerauf et al., 2001) Waste gas exposure to sevoflurane and nitrous oxide during anaesthesia using the oesophageal-tracheal 
Combitube small adult 

(Wiesner et al., 2001) A follow-up study on occupational exposure to inhaled anaesthetics in Eastern European surgeons and 
circulating nurses 

(Henderson & Matthews, 2000) Staff exposure to anaesthetic gases in theatre and non theatre areas 

(Haufroid et al., 2000) Biological monitoring of exposure to sevoflurane in operating room personnel by the measurement of 
hexafluoroisopropanol and fluoride in urine 

(Sitarek et al., 2000) Concentrations of anaesthetic gases in hospital operating theatres 



(Byhahn et al., 2000) Occupational exposure to nitrous oxide and desflurane during ear-nose-throat-surgery 

(Proietti et al., 2000) Environmental monitoring and health monitoring for personnel exposed to inhalation anesthetics 

(Wiesner et al., 2000) Occupational exposure to inhaled anaesthetics: A follow-up study on anaesthetists of eastern European 
university hospital 

(Henderson & Matthews, 1999) An environmental survey of compliance with occupational exposure standards (OES) for anaesthetic gases 

(Hoerauf, Hartmann, et al., 1999) Occupational exposure to sevoflurane during sedation of adult patients 

(Hoerauf, Wallner, et al., 1999) Exposure to sevoflurane and nitrous oxide during four different methods of anesthetic induction 

(Sessler & Badgwell, 1998) Exposure of postoperative nurses to exhaled anesthetic gases 

(Hobbhahn et al., 1998) Waste gas exposure during desflurane and isoflurane anaesthesia 

(Imbriani et al., 1998) The biological monitoring of inhalation anaesthetics. 

(Lucchini et al., 1995) Neurobehavioral functions in operating theatre personnel: a multicenter study 

(Prado et al., 1997) Biological monitoring of occupational exposure to isoflurane by measurement of isoflurane exhaled breath 

(Hoerauf, Harth, et al., 1997) Occupational exposure to sevoflurane, halothane and nitrous oxide during paediatric anaesthesia. Waste gas 
exposure during paediatric anaesthesia 

(Hoerauf, Funk, et al., 1997) Occupational exposure to desflurane and isoflurane during cardiopulmonary bypass: Is the gas outlet of the 
membrane oxygenator an operating theatre pollution hazard? 

(Hall et al., 1997) Environmental monitoring during gaseous induction with sevoflurane 



(Hoerauf, Koller, Taeger, et al., 
1996) Occupational exposure to sevoflurane and nitrous oxide in operating room personnel 

(Hoerauf, Koller, Jakob, et al., 
1996) Isoflurane waste gas exposure during general anaesthesia: The laryngeal mask compared with tracheal intubation 

(De-Amici et al., 1996) Qualitative characteristics of human exposure to air chemical pollutants in operating rooms 

(Domenegati et al., 1996) Evaluation of a protocol of health surveillance for the personnel exposed to inhalation anesthetics in a sample 
of 3 operating rooms 

(Imberti et al., 1995) Low flow anaesthesia reduces occupational exposure to inhalation anaesthetics Environmental and biological 
measurements in operating room personnel 

(Imbriani et al., 1995) Anesthetic in urine as biological index of exposure in operating-room personnel 

(Coleman et al., 1994) Prevention of atmospheric contamination during isoflurane sedation 

(Buratti et al., 1993) The biological monitoring of occupational exposure to anesthetic gas and vapors: the determination of nitrogen 
protoxide, halothane and isoflurane in the urine 

(Marracini et al., 1992) Evaluation of several neuropsychological parameters in subjects occupationally exposed to anesthetics 

(Dang et al., 1992) Theatre staff members and exposure to halogenated agents 

(Imbriani & Ghittori, 1988) Evaluation of exposure to isoflurane (Forane): Environmental and biological measurements in operating room 
personnel 

(Ravagli et al., 1987) Anesthetics vapors and gases and health hazards: results of an environmental survey 

 



Table S3 Anaesthetic gases considered in the studies under review. Mixed collects articles with more than one anaesthetic gas. 

Anaesthetic gas Number of papers  Reference 
Sevoflurane 49 90s= 5 

2000s= 20 
2010s= 24 

(Accorsi et al., 2003, 2005; Ansalone et al., 2004; Barbic et al., 2003; Blokker-Veldhuis 
et al., 2011; Byhahn et al., 2001; Cakmak et al., 2019; Cheng et al., 2019; Eroglu et al., 
2006; Gentili et al., 2004; Ghimenti et al., 2015; Gianella et al., 2014; González-
Rodríguez et al., 2014; Gustorff et al., 2002; Hall et al., 1997; Haufroid et al., 2000; 
Heiderich et al., 2018; Heijbel et al., 2010; Henderson & Matthews, 2000; Herzog-
Niescery et al., 2015, 2016, 2017, 2020; Herzog-Niescery, Vogelsang, Bellgardt, et al., 
2019; Hiller et al., 2015; Hoerauf et al., 2001; Hoerauf, Harth, et al., 1997; Hoerauf, 
Hartmann, et al., 1999; Hoerauf, Koller, Taeger, et al., 1996; Hoerauf, Wallner, et al., 
1999; Hua et al., 2021; Imbriani et al., 2001; Jankowska et al., 2015; Ji et al., 2021; Kunze 
et al., 2015; Li et al., 2002, 2004; Mcglothlin et al., 2014; Özelsel et al., 2018; Rahe-
Meyer et al., 2009; Raj et al., 2003; Rieder et al., 2002; Sárkány et al., 2016; Scapellato 
et al., 2014; Schebesta et al., 2010; Summer et al., 2003; Tankó et al., 2009; Zaffina et 
al., 2012; Zanetti et al., 2004)  

Isoflurane 26 90s= 15 
2000s= 9 
2010s= 2 

(Buratti et al., 1993; Coleman et al., 1994; Cope et al., 2002; Dang et al., 1992; De-
Amici et al., 1996; Domenegati et al., 1996; Henderson & Matthews, 1999; Herzog-
Niescery et al., 2018; Hoerauf, Koller, Jakob, et al., 1996; Imberti et al., 1995; Imbriani 
et al., 1995, 1998; Imbriani & Ghittori, 1988; Lucchini et al., 1995; Marracini et al., 
1992; Prado et al., 1997; Proietti et al., 2000, 2003; Ravagli et al., 1987; Rovesti et al., 
2005; Sackey et al., 2005; Sitarek et al., 2000; Tanser & Johnson, 2002; Wiesner et al., 
2000, 2001; Zare Sakhvidi et al., 2013) 

Desflurane 2 2000s= 1 
2010s= 1 

(Kampan 2019; Byhahn et al. 2000) 

Mixed 24 90s= 3 
2000s= 7 
2010s= 14 

(Al-Ghanem et al., 2008; Alessio et al., 2003; Amiri et al., 2018; Barberio et al., 2006; 
Braz et al., 2020; Chaoul et al., 2015; Cheung et al., 2016; Dehghani et al., 2021; Gobbo 
Braz et al., 2017; Herzog-Niescery, Vogelsang, Gude, et al., 2019; Hobbhahn et al., 
1998; Hoerauf, Harth, et al., 1997; Jafari et al., 2018, 2020; Mierdl et al., 2003; Neghab 
et al., 2020; Norton et al., 2020; Pickworth et al., 2013; Rieder et al., 2001; Ritzu et al., 
2007; Sessler & Badgwell, 1998; Souza et al., 2016; Virgili et al., 2002; Williams et al., 
2019) 



Table S4 Hospital environments present in the studies under review. Mixed collects articles with more than one 
environment. 

Hospital 
environments 

Number of papers Reference 

Operating rooms 77 (Accorsi et al., 2003, 2005; Al-Ghanem et al., 2008; Alessio et al., 
2003; Amiri et al., 2018; Ansalone et al., 2004; Barberio et al., 
2006; Barbic et al., 2003; Blokker-Veldhuis et al., 2011; Braz et 
al., 2020; Buratti et al., 1993; Byhahn et al., 2000, 2001; Chaoul 
et al., 2015; Cheng et al., 2019; Dang et al., 1992; De-Amici et al., 
1996; Dehghani et al., 2021; Domenegati et al., 1996; Eroglu et 
al., 2006; Gentili et al., 2004; Ghimenti et al., 2015; Gianella et 
al., 2014; Gobbo Braz et al., 2017; Gustorff et al., 2002; Haufroid 
et al., 2000; Heijbel et al., 2010; Herzog-Niescery et al., 2015, 
2016, 2017, 2020; Hobbhahn et al., 1998; Hoerauf et al., 2001; 
Hoerauf, Funk, et al., 1997; Hoerauf, Harth, et al., 1997; 
Hoerauf, Koller, Jakob, et al., 1996; Hoerauf, Koller, Taeger, et 
al., 1996; Hoerauf, Wallner, et al., 1999; Hua et al., 2021; Imberti 
et al., 1995; Imbriani et al., 1995, 1998, 2001; Imbriani & 
Ghittori, 1988; Jafari et al., 2018, 2020; Jankowska et al., 2015; Ji 
et al., 2021; Li et al., 2002, 2004; Lucchini et al., 1997; Marracini 
et al., 1992; Mierdl et al., 2003; Neghab et al., 2020; Prado et al., 
1997; Proietti et al., 2000, 2003; Rahe-Meyer et al., 2009; Raj et 
al., 2003; Ravagli et al., 1987; Rieder et al., 2002; Ritzu et al., 2007; 
Rovesti et al., 2005; Sárkány et al., 2016; Scapellato et al., 2014; 
Schebesta et al., 2010; Sitarek et al., 2000; Souza et al., 2016; 
Summer et al., 2003; Tankó et al., 2009; Virgili et al., 2002; 
Wiesner et al., 2000, 2001; Zaffina et al., 2012; Zanetti et al., 
2004; Zare Sakhvidi et al., 2013) 

Postanesthesia care 
units 

15 (Cope et al., 2002; González-Rodríguez et al., 2014; Heiderich et 
al., 2018; Henderson & Matthews, 1999; Herzog-Niescery, 
Vogelsang, Bellgardt, et al., 2019; Hiller et al., 2015; Kampan, 
2019; Kunze et al., 2015; Mcglothlin et al., 2014; Norton et al., 
2020; Özelsel et al., 2018; Rieder et al., 2001; Sackey et al., 2005; 
Sessler & Badgwell, 1998; Williams et al., 2019) 

Intensive care units 4 (Coleman et al., 1994; Herzog-Niescery et al., 2018; Herzog-
Niescery, Vogelsang, Gude, et al., 2019; Pickworth et al., 2013)  

Anaesthesia rooms 2 (Tanser and Johnson 2002; Hall et al. 1997) 

Mixed 3 (Cakmak et al., 2019; Cheung et al., 2016; Henderson & 
Matthews, 2000) 

  



Table S5 Techniques considered in the studies under review. Mixed collects articles with real-time and time-
integrated techniques. 

 

Technique Number of papers Reference 

Real-time 57 (Ansalone et al., 2004; Barberio et al., 2006; Blokker-Veldhuis 
et al., 2011; Braz et al., 2020; Buratti et al., 1993; Byhahn et al., 
2000, 2001; Chaoul et al., 2015; Cheung et al., 2016; Coleman 
et al., 1994; Domenegati et al., 1996; Eroglu et al., 2006; 
Gianella et al., 2014; Gobbo Braz et al., 2017; Gustorff et al., 
2002; Hall et al., 1997; Heiderich et al., 2018; Heijbel et al., 
2010; Henderson & Matthews, 2000; Herzog-Niescery et al., 
2015, 2016, 2017, 2018, 2020; Herzog-Niescery, Vogelsang, 
Bellgardt, et al., 2019; Hiller et al., 2015; Hobbhahn et al., 1998; 
Hoerauf, Funk, et al., 1997; Hoerauf, Harth, et al., 1997; 
Hoerauf, Hartmann, et al., 1999; Hoerauf, Koller, Jakob, et al., 
1996; Hoerauf, Koller, Taeger, et al., 1996; Hoerauf, Wallner, 
et al., 1999; Kampan, 2019; Kunze et al., 2015; Li et al., 2002, 
2004; Lucchini et al., 1997; Mcglothlin et al., 2014; Mierdl et 
al., 2003; Norton et al., 2020; Özelsel et al., 2018; Pickworth et 
al., 2013; Proietti et al., 2000, 2003; Rahe-Meyer et al., 2009; 
Rieder et al., 2001, 2002; Rovesti et al., 2005; Schebesta et al., 
2010; Sitarek et al., 2000; Souza et al., 2016; Summer et al., 
2003; Tanser & Johnson, 2002; Wiesner et al., 2000, 2001; 
Williams et al., 2019; Zaffina et al., 2012) 

Time-integrated 41 (Accorsi et al., 2005; Al-Ghanem et al., 2008; Alessio et al., 
2003; Amiri et al., 2018; Barbic et al., 2003; Cakmak et al., 2019; 
Cheng et al., 2019; Coleman et al., 1994; Cope et al., 2002; 
Dang et al., 1992; De-Amici et al., 1996; Dehghani et al., 2021; 
Gentili et al., 2004; Ghimenti et al., 2015; González-Rodríguez 
et al., 2014; Haufroid et al., 2000; Hua et al., 2021; Imberti et 
al., 1995; Imbriani et al., 1995, 1998, 2001; Imbriani & Ghittori, 
1988; Jafari et al., 2018, 2020; Jankowska et al., 2015; Ji et al., 
2021; Kampan, 2019; Marracini et al., 1992; Neghab et al., 
2020; Prado et al., 1997; Raj et al., 2003; Ravagli et al., 1987; 
Rieder et al., 2001; Sackey et al., 2005; Sárkány et al., 2016; 
Scapellato et al., 2014; Sessler & Badgwell, 1998; Sitarek et al., 
2000; Summer et al., 2003; Tankó et al., 2009; Zare Sakhvidi et 
al., 2013) 

Mixed 3 (Henderson & Matthews, 1999; Ritzu et al., 2007; Virgili et al., 
2002) 



Table S6 Real-time samplers for anaesthetic gases present in the articles in question 
1PAS= photoacoustic spectroscopy; IR= infrared spectrophotometry; FT-IR= Fourier transform infrared spectroscopy IMS= ion mobility spectrometer; PTR-MS= proton-transfer-reaction mass spectrometry. 

n.a. = not available 

Analytic 
System 

Dimension (cm) 
Weight (Kg) 

Detection 
range 

Resolution 

Sampling 
frequency  

(s) 
Interferences References 

PAS1 17.5 x 39.5 x 30.0 

9 

0.01 

ppm 

60 N2O and alcohol 

(Ansalone et al., 2004; Blokker-Veldhuis et al., 2011; 
Byhahn et al., 2000, 2001; Domenegati et al., 1996; 
Gustorff et al., 2002; Herzog-Niescery et al., 2020; 
Herzog-Niescery, Vogelsang, Bellgardt, et al., 2019; 

Herzog-Niescery, Vogelsang, Gude, et al., 2019; 
Herzog-Niescery et al., 2015, 2016, 2017, 2018; 

Hobbhahn et al., 1998; Hoerauf, Funk, et al., 1997; 
Hoerauf, Harth, et al., 1997; Hoerauf, Hartmann, et 

al., 1999; Hoerauf, Koller, Jakob, et al., 1996; 
Hoerauf, Koller, Taeger, et al., 1996; Hoerauf, 

Wallner, et al., 1999; Lucchini et al., 1997; Mierdl et 
al., 2003; Proietti et al., 2000, 2003; Rahe-Meyer et 
al., 2009; Rovesti et al., 2005; Schebesta et al., 2010; 

Wiesner et al., 2000, 2001; Zaffina et al., 2012) 

IR1 
38.1 x 36.5 x 19.1 

8.2 

0.01-0.2 

ppm 
20 CO2 and water vapor 

(Norton et al. 2020; Braz et al. 2020; Williams et al. 
2019; Özelsel et al. 2018; Gobbo Braz et al. 2017; 
Souza et al. 2016; Cheung et al. 2016; Chaoul et al. 
2015; Hiller et al. 2015; Mcglothlin, Moenning, and 

Cole 2014; Pickworth et al. 2013; Heijbel, 
BjurstÖm, and Jakobsson 2010; Joy Barberio et al. 
2006; Li et al. 2002; Tanser and Johnson 2002; K. 
H. Hoerauf et al. 2001; Henderson and Matthews 
2000; Hall et al. 1997; Coleman et al. 1994; Buratti 

et al. 1993) 



FT-IR1 
45 x 30 x 21 

13 
n.a.  100 spectra/sec CO2 and water vapor (Eroglu et al., 2006; Gianella et al., 2014; Li et al., 

2002) 

IMS1 n.a. 

15 

ppt n.a. n.a. (Heiderich et al., 2018; Kunze et al., 2015) 

PTR-MS1 n.a. pptv 0.1 
molecular species other than 

the specific molecule in 
question  

(Rieder et al., 2001, 2002; Summer et al., 2003) 
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