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The traditional safety risk assessment of inhalable biopersistent materials relies on estimation of the consumer 

lung exposure coupled with generation of in vivo inhalation toxicity data.  Our aim is to replace the need for in vivo 

studies using a combination of exposure-based waiving(1,2) and an understanding of the Adverse Outcome 

Pathways (AOP) for key events in lung responses to fibrosis.  The AOP framework includes exposure, transport to 

the alveoli, and initiation of gene activation/protein production/altered signalling, inflammation/cell proliferation/ 

tissue remodelling and lung fibrosis and cancer.  We are exploring the use of this AOP framework for risk 

assessment using specific examples of inhalable biopersistent materials.  By understanding the multistage 

pathogenesis of well-studied human lung disorders induced by model biopersistents, early markers of pre-disease 

in in vitro systems can be determined for use in consumer safety risk assessments for the use of novel 

biopersistent materials. 
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Adverse Outcome Pathway (AOP) for lung disease (fibrosis/cancer) 
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Is there sufficient human exposure to cause 

concern? Are the particles biopersistent?  Can 

they cause inflammation? What size are they?  

Identification of the major gene/protein changes in human 

disease progression  informs the discovery of upstream 

pre-disease markers i.e. TGFß. Also consider genetic 

changes that could lead to fixed mutation. 
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6 of the 12 BioMap® systems tested were responsive - Sensitive systems which detected all positive test materials: 

• Mphg -Venular endothelial cells + macrophages 

• MyoF - Lung fibroblasts (stimulated  with TNFα and TGFβ) 

• HDF3CGF – Fibroblasts (stimulated  with TNFα, IL-1β,EGF, PDGF) 

• KF3CT - Keratinocytes +fibroblasts (stimulated  with TNFα, IL-1β , TGFβ) 

• BE3C - Bronchial epithelial cells (stimulated  with TNFα, IL-1β, IFNγ) 

• BT-B cells + peripheral blood monocytes (stimulated with anti-IgM) 

Cell systems were initially selected based on their observed 

responses in levels of known biomarkers of pro-fibrotic effect 

(i.e. collagen, osteopontin, αSMA, and specific genes). 

Transcriptomic studies of in vitro cell lines and of relevant human 

disease states in vivo have furthered our understanding of the 

pathways involved. Sensitivity and specificity were tested using 

previously characterised substances.  Following this initial work, 

relevant fibrosis BioMap systems (at BioSeek, DiscoveRX) were 

used to identify the key events which are consistently activated 

in response to known fibrosis-inducing materials.  
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