
Ortho isomers of TCP responsible  

for toxicity - Ginger Jake

Synthetic lubricants developed

Pyrolised oil contains irritant & toxic substances.  

Impairment causing pilot error & hazardous situation -  

Aero Medical Association

Inhalation toxicity of jet oils related to  

pyrolysis of base stock at high temps - USAF

Cabin air contamination problems in crew - USAF

Other ortho isomers of TCP 10 & 5 x more toxic than TOCP - Henschler

Active metabolite causing TOCP toxicity identified - Casida

 Oils shall have no adverse effect on human health /  

carcinogens prohibited - MIL SPECS

TCP in aviation lubricants replaced with other phosphate  

esters in all markets except aviation/military
 

Other Triaryl phosphate (TAP) isomers very likely to contribute to toxicity - US Navy

Cockpit warning systems required - FAR 1309c - Not met as of 2017

1977 - Aircrew incapacitation due inhalation exposure to aerosolized  

or vaporized synthetic lubricating oil - Montgomery

Oils being stressed to limits due increased engine temps - Royal Dutch Shell

At temps >320 oC oil breaks down into toxic and carcinogenic compounds - SAE

Mobil Jet Oil II assumed to be causing dirty socks odour - Cone

Recommendation to ban Exxon 2380 from US Navy & test all base stocks - US Navy

Air Oils Seals Must Be Improved Now!’ - Aerospace consortium -  

NASA/ Allied Signal - ongoing (1950s - present)

TCP is toxic & Inhaling engine oil / TCP is hazardous - UK House of Commons

Oil fumes seen as a nuisance / should be seen as flight safety  

hazard (SB/AD) - BAe Systems

Recommendation that crew use oxygen at 100 %, International database established,  

Oil effects research – SHK

Charge of reprehensible conduct appropriate if necessary precautions & measures

not taken by airlines - Abeyratne (ICAO)

No aircraft airworthy as no contaminated air detection systems fitted - FAA

Airline cannot guarantee a safe working environment free of oil fumes - NJS

Leaking oil is hazardous - Rolls Royce

Airworthiness Directives - Oil contamination -  

Unsafe condition / design problem - FAA

International conference in London - acknowledges  

workplace problem - BALPA

TCP found in pilot’s blood after a reported contaminated air  

event / ill health retired 6 months later.

Under-reporting is occurring - FAA

Oil fumes reported in 1% of UK flights - COT

Cabin air quality standard - ASHRAE

Money paid for silence on fumes- BAe Systems,  

Allied Signal, Garrett

FAA funded medical protocol for fume  

exposures - OHRCA 

Is Inhaling oil fumes 

safe?  - No - Bundestag

Toxicity of oils raised with 

EASA & upgraded MSDS  

risk phrases - NYCO

1st successful civil litigation-  

J Turner, Australia: 

Oil harmful to lungs

B757 DHL aircraft - introduce PALL  

cockpit bleed air filters

Identification of increased TCP/TAP  

toxicity: Durad 125, TpCP - Furlong

Fumes mostly related to oil /  

under-reported - EASA

First ever awarded PhD on contaminated  

air - Dr. Susan Michaelis

Boeing settles legal case (Williams / USA)

Blood test for TOCP exposure developed - Lockridge

Boeing 787 enters commercial airline service

Cabin air position statement - ECA

Toxic cabin air 6th biggest engine problem - RR

Air accident report - TOCP in pilots blood after  

incapacitation - BFU

All future aircraft to be bleed free - CASA EPAAQ,  

Bundestag, ASHRAE

Bleed air monitoring required - APH, NRC, US Senate & Congress,  

CASA EPAAQ, Bundestag, ASHRAE, AAIB, BFU

Bleed air filtration/cleaning req - APH, SAE, US Senate & Congress, 

CASA EPAAQ, Bundestag, ASHRAE, BFU

OSHA and ACGIH have not set exposure limits for decomposition product  

of synthetic jet engine oils - ExxonMobil

Cabin fume event guidance published – ICAO

Do not breathe mist or vapor from heated material/avoid eye & skin 

contact – Eastman Turbo Oil 2197

TCP inhalation toxicity for engine oils to be undertaken by 2018 - ECHA

Engineering design & operational problem - explains frequency  

(unairworthy system) - Michaelis

ICAO  monitor int’ actions to determine impact on health & take 

safety actions - Spanish CIAIAC

 
Permanent low-level oil leakage in aircraft />120 contaminants - EASA

Aerotoxic Syndrome - new occupational disease? - Panorama WHO Journal 

GCAQE introduces Global Cabin Air Reporting System - GCARS

> 100 Published papers - contaminated air 
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THE CONTAMINATED  
CABIN AIR - KEY TIMELINE
1950 – 2017

INDUSTRY ACTIONS:

1999-2000  Australian Senate Inquiry
2000   UK HOL Inquiry
2001-2002  US NRC inquiry
2001-2004  UK CAA cabin air quality report
2003-2009   Cabin Air, HEACE, FACE, ICE, ISPACE  

=56 million euros 
2003-2012  FAA ACER/RITE research - >$18 million usd / 66 grants
2004-2012  ASD-STAN - air quality standards - withdrawn (2013)
2004    ExxonMobil oil MSDS citation issued by  

OSHA/ cancelled 
2005 -    OSHA
2005-2007  UK COT inquiry
2007    All oil chemical ingredients must abide  

by regulations- SAE /FAA
2007-2011  Cranfield monitoring study
2008-2012  Australian CASA EPAAQ
1999-2012  ASHRAE studies 
2009-2012  EASA A-NPA
2012/2017  US Senate/Congress CAQ bills
2011   German Parliamentary hearings
2015-present EU CEN  & SAE CAQ standards development
2017   EASA CAQ & oil pyrolysis studies
2017-present EU Commission & EASA €2mill CAQ study

www.susanmichaelis.com
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