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Mineral fibres and asbestos - the global scenario
IARC classifies all the six 
asbestos species as 
“carcinogens for humans” but 
the toxicity potential of 
chrysotile is assumed to be 
lower than that of amphibole 
asbestos and 65% of the 
countries in the world still 
allow a “safe use” of chrysotile.



Global «asbestos» awareness and polarization
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• Prevention
• Ban
• Site 

remediation
• Naturally 

Occurring 
Asbestos

• Negationism
• Mining
• Export
• No global 

convention



Global «asbestos» awareness and polarization

PRIN 2017 Fibres - A.F. Gualtieri                                                                                          -03/23



PRIN 2017 Fibres - A.F. Gualtieri                                                                                          -04/23

The governing body of the Rotterdam Convention for Hazardous 
Chemicals has not yet managed to reach consensus for listing 
Chrysotile in Annex III and compel producers to label chrysotile. 

• A globally harmonized system is lacking due to disagreement 
regarding the use of chrysotile and concentration limits of asbestos 
fibres. 

Global chrysotile issue and failure of globalization



Breach in the global system: Italy imports out-of-law ACMs
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PRIN 2017 “Fibres: a multidisciplinary mineralogical, crystal-chemical 
and biological project to amend the paradigm of toxicity and 

cancerogenicity of mineral fibres” (Prot. 20173X8WA4)

Characterization of the fibres

Measure of the toxicity of the 
fibres



Intro PRIN 2017
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Characterization of the fibres Measure of the toxicity in vitro of 
the fibres

PREDICTION

Understanding the fibre 
parameters affecting toxicity

v

Develop a model of 
toxicity/carcinogenicity

Unknown/
poorly 
known 
fibres

Carcinogenic
/standard 

fibres

v v



PRIN 2017 - Pisa-Parma Research Unit
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1. Micro-Raman characterization of mineral fibres



PRIN 2017 - Pisa-Parma Research Unit
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2. Synchrotron-based studies on macrophage THP-1 cell-lines exposed to 
mineral fibres



PRIN 2017 - Roma «La Sapienza» - Calabria Research Unit
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PRIN 2017 – Urbino – Roma Tre Research Unit

PRIN 2017 Fibres - A.F. Gualtieri                                                                                          -10/23

epsomite erionite



PRIN 2017 - Ancona Research Unit
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1. Systematic in vitro toxicity tests with Met 5a and A549 cells 



2. In vitro toxicity of mineral fibres: a possible role in placental development  

PRIN 2017 - Ancona Research Unit
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PRIN 2017 – Genova Research Unit
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PRIN 2017 – Genova Research Unit
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• Correlate the crystal-chemical-physical parameters of mineral 
fibres (chrysotile, crocidolite and wollastonite)  adverse effects in 
vitro  10 IARC key characteristics (KCs) of carcinogens’: 
properties of a cancer-causing agent (Guyton et al. 2018)

PRIN 2017 unità UNIMORE: model of toxicity/carcinogenicity

1. Electrophilicity
2. Genotoxicity
3. Alteration of DNA repair or genomic instability
4. Epigenetic alteration
5. Oxidative stress
6. Chronic inflammation
7. Immunosuppression
8. Modulation of receptor-mediated effects
9. Immortalization
10. Alteration of cell cycle, growth factors and signaling pathways



PRIN 2017 Fibres - A.F. Gualtieri                                                                                          -14/23

Model of toxicity/carcinogenicity: fibre to carcinogenesis

1. Electrophilicity
2. Genotoxicity
3. Alteration of DNA repair 

or genomic instability
4. Epigenetic alteration
5. Oxidative stress
6. Chronic inflammation
7. Immunosuppression
8. Modulation of receptor-

mediated effects
9. Immortalization
10. Alteration of cell cycle, 

growth factors and 
signaling pathways



Model of toxicity/carcinogenicity: fibre to carcinogenesis
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Model of toxicity/carcinogenicity: fibre to carcinogenesis

Values normalized with respect to the maximum

IARC 10 Key Characteristics wol chr short chr long cro

1. Electrophilicity 0,3609023 0,270677 0,661654 1

2. Genotoxicity 0,238795 0,337252 0,576782 1

3.DNA repair alteration or genomic instability 0,3519356 0,773203 0,907407 1

4.Epigenetic alteration 0 0,469136 1 0,765432

5.Oxidative stress 0,8214286 0,785714 0,928571 1

6.Chronic inflammation 0,0785024 0,218379 0,423913 1

7.Immunosuppression 0,9257143 1 0,948571 0,914286

8.Modulation of receptor-mediated effects 0,8985945 1 0,951226 0,846949

9.Immortalization 0,8313725 1 0,680392 0,845752
10.Alteration of cell cycle and growth factors and signalling

pathways 0,9264498 0,954738 1 0,920792

tot 5,433695 6,809099 8,078518 9,29321

media 0,5433695 0,68091 0,807852 0,929321

sum of the squared 1,2534441 0,945114 0,377107 0,065905

dev std 0,3731911 0,324057 0,204697 0,085573

Specific in vitro tests for all the KCs of wol, chr, and cro

Difference vs ctr sum all results for that KCs normalization vs highest value
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Model of toxicity/carcinogenicity: fibre to carcinogenesis

Subtracted the wol (negative std) value
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Model of toxicity/carcinogenicity: fibre to carcinogenesis
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The sum of the contributions of each fibre parameter
of wol, chr and cro to all the KCs is calculated

Subtracted the wol (negative 
std) value bck threshold
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Model of toxicity/carcinogenicity: fibre to carcinogenesis
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Model of toxicity/carcinogenicity: the ultimate goal 
support cancer prevention

Support specific
prevention
protocols

• a redox-inactive iron chelator, 
deferasirox, as a preventive agent

• intraperitoneal use of a redox-
inactive iron chelator, desferal

• phlebotomy once a month

Massive data analysis in progress (preliminary results!)

Discuss our
results with the 

MM medical
doctors



There’s plenty of asbestos at the bottom…
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The key role of Italy in:
• Hazard and risk assessment models
• Identification, mapping and monitoring of NOA all over 

the world (erionite, antigorite, ferrierite …)
• Prevention

• We are top in this field!

• It is our responsibility to keep fighting together!



There’s plenty of asbestos at the bottom
• Naturally occurring asbestos (NOA) is a threat to the public health that transforms 

from local to geographically widespread when the fibres are present as impurity in 
industrial minerals that may freely circulate among states 

• We must continue the intensive screening of natural materials in search of asbestos 
for predictive purposes to avoid ex post discovering of the exposure of the 
population or workers through the observation of malignant mesothelioma 
morbidity peaks (e.g. fluoro-edenite case in Biancavilla!)

Our key role/mission : 
target possible asbestos-contaminated
natural raw materials or NO materials

brucite diopside olivine                   talc                   vermiculite       wollastonite
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There’s plenty of asbestos at the bottom
(and there will be even more...)

“The findings of this work open a new avenue for 
sustainable heavy metals remediation in groundwater and 

soils.”
PRIN 2017 Fibres - A.F. Gualtieri                                                                                          -22/23



A heartfelt thank to all the crew of the PRIN 2017 project! 
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Marengo B., Traverso N., Passalacqua M., Scarfì S., Raneri S., Fornasini
L., Bersani D., Perchiazzi N., Ballirano P., Pacella A., Bloise A., Ottaviani 

M.F., Mattioli M., Giordani M. & Della Ventura G.
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Thank you all for your attention!


