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Abstract: Asbestos, also known by its commercial name of amianthus, has been a widely used material in
various industries due to its unique properties. However, its extensive use has led to serious consequences for
human health, most notably asbestosis, an irreversible chronic lung disease. Asbestosis increases the risk of
lung cancer and malignant mesothelioma both fatal diseases. To understand the role of asbestos in human
health, applied sciences such as microscopy (optical and scanning electron microscopy) and geochemistry are
fundamental to characterize the mineral fibers. In previous work we used these technics to characterize the
fibers and, in this paper, we explore their issues associated with asbestos and asbestosis, as well as the
challenges of science communication strategies to effectively inform society and workers about these risks. The
lack of scientific culture, in general, leads to the lack of public awareness of risks, and to address these
challenges, it is essential to implement effective communication and outreach plans and strategies, including
the visualization of the fibers to understand why there may be a problem if inhaled. Educational campaigns,
guidelines and plans that are informative and actionable, targeting workers, communities and the public about
asbestos risks are very important. General knowledge of mineralogy and geochemistry is needed and
providing proper scientific communication and dissemination may help to cover the knowledge gap. We use
examples and experience in Spain and Italy to illustrate this subject.

Keywords: asbestos; mineralogy; geochemistry; occupational health; scientific outreach; risk prevention

1. Introduction

Asbestos and asbestosis is an increasing health issue and research subject to debate. Asbestosis
produces an alteration in the living beings’ health and can affect the environment in those regions
where asbestos is, or was, extracted. Asbestosis is a chronic illness affecting the lungs, provoked by
the inhalation, or ingestion, of fibrous minerals, that needs to be explained in detail to the society,
using communication tools that reach the workers and the public. Having the information,
prevention measures can be implemented easily. Asbestosis can derive into lung cancer and
malignant mesothelioma, both fatal diseases. The aim is to communicate without causing alert but
helping to implement prevention measures, because asbestos, very well known for its carcinogenic
consequences, has historically been predominantly assessed in air, neglecting its possible presence in
water resources. Recently, growing attention is being paid on asbestos fibers into groundwater,
recognizing this environmental matrix as an unconventional source of exposure to asbestos fibers.
Use of polluted waters for household, agricultural and industrial purposes pose a risk of fiber
migration from water to air into domestic, public and working spaces. Studies indicate that polluted
waters can lead to airborne fiber concentrations surpassing legal limits through evaporation or
mobilization processes [1]. Indeed, water acts as a carrier for fibers, facilitating their transport and
accumulation in distant areas. Thus, hydro-dispersed asbestos represents an emerging pollutant, as
its presence hasn't been systematically assessed. Furthermore, the risk of ingesting asbestos fibers via
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drinking water has been hardly discussed and conclusive evidence is still lacking. The correlation
between consuming water contaminated with asbestos and the development of gastrointestinal
diseases emphasizes the importance of considering the water matrix when studying asbestos
pollution. Some epidemiological studies conducted in the USA and Canada have suggested an
increased incidence of stomach cancer in populations exposed to contaminated water [2], although
there is no conclusive evidence of the danger of this route of exposure. It has to be taken into account
that asbestos is not only dangerous due to its fiber shape, but also to the heavy metals content [3].
The presence of potentially toxic elements (PTEs), such as Fe, Mn, Co, Ni, Cr, Ba, Pb, V, within the
structure of asbestos fibres, along with other parameters related to shape, results as an additional
concern in the context of asbestos toxicity. The release of PTEs hosted by asbestos fibres can increase
the risk of lung diseases. For this reason, for many authors asbestos can be considered a carrier of
PTEs [3-7]. When inhaled asbestos fibres, they can dissolve within the lungs, releasing their toxic
cargo and potentially causing cellular disorders. Indeed, ample evidence has demonstrated that toxic
elements, even in low concentrations in humans and animals, induce significant oxidative stress
within cells [8]. This results in an increase in the presence of reactive oxygen species (ROS) and, in
some cases, leads to disruptions within the DNA, where these elements can bind [9,10]. All the
applied sciences involved in the study (e.g., geochemistry, mineralogy, medical sciences) should be
channelized in the appropriate language, images and tools to get to the society, so prevention
measures can be implemented with the involvement of the public and workers. Asbestos have
become a big environmental and health issue [11,12], but also an economic issue, because extraction
of asbestos was a very important economic activity in several regions around the world [13]. Because
the extraordinary characteristics of asbestos, it was a much-appreciated resource for construction
during last century. But soon became clear that the use of asbestos-built materials were causing health
problems to workers and their family in the shape of lung illnesses.

2. Materials and Methods

We have reviewed publications on the target matter, both scientific and law reviews, to set the
state of the art of the subject and to be able to reflect on what is needed in a risk society to avoid health
issues related to asbestos, but also to avoid creating panic and alarm. Spain and Italy are the countries
that have been used for the evaluation, as both are very concerned about the health issues related to
asbestos and can represent Europe in a legal frame. To illustrate the example cases, we used a Leica
DM2500P petrographic microscope (PM) under transmitted light to describe the mineralogy and
textures of asbestos-containing rocks.

3. Asbestos and Asbestosis

3.1. The Minerals

The National Institute for Occupational Safety and Health (NIOSH) defines asbestos as any
elongated particle, including fibrous minerals such as serpentine (mainly chrysotile) and fibrous
amphiboles (e.g., actinolite, tremolite). In the European Union, asbestos is defined as fibres with a
length of more than five micrometres, a width of less than three micrometres and a length/width ratio
greater than 3:1 (Directive 2003/18/EU). All the mentioned minerals are chemically inert and heat
resistant, which in the past led to the use of asbestos for a wide variety of important industrial
applications.

But the mentioned minerals have notable differences among them. Amphiboles normally appear
as prismatic phases, while serpentine (mainly chrysotile) appears as fibers (Figure 1 a,b)

Asbestos is a common mineral in metamorphic ultramafic rocks. Serpentinites are the most
frequent host. Serpentinites are formed through the metamorphism of ultramafic igneous rocks,
involving fluids of different origins ([14] and references therein). These rocks are characterized by a
very low silica content and high quantities of Fe and Mg minerals, giving a very dark color to the
rock. Original mineralogy in the igneous rocks are olivine and pyroxene that transform into
amphiboles and serpentine during the metamorphism.
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In some countries, the synonym used to refer to asbestos is amianthus, although this term is
more used in industrial contexts. Amianthus is a very silky variety that can be knitted even to produce
textiles [15]. But asbestos refers to a whole mineral family (i.e., fibrous minerals) and differences in
shape is a first issue that should be clarified when explaining the problems derived from asbestos to
the society.

(@)

Figure 1. Microscopic view of a serpentinized ultramafic rock from Cabo Ortegal (Galicia, Spain)

where original minerals are being transformed into serpentine (and carbonate). In the figures it is
possible to distinguish the rigid character of amphiboles against the flexible character of the fibers of
serpentine. (a) Cross Nichols, (b) Parallel Nichols.

The problems that arise from the use and manipulation of these minerals are determined by the
lack of knowledge of the nature of them. As explained before, the danger is not only related to the
shape of the mineral [16], but also to the chemical composition, as many times the real formula (e.g.,
for the serpentine: Mgs[Si205](OH)s) deviates from the theoretical one and includes potentially toxic
elements, among which different minor and trace elements (heavy metals (e.g., Fe, Cr, Mn, Co, Nj,
Cu, Zn, Be, Ad, Rb, Sb, Ba, Pb, Sr) are found [3]. Asbestos can be a main phase in rocks and when
these are disturbed (e.g., quarry extraction, production of construction materials, restoration of
monuments through laser cleaning [17]) , and from the 19% century and through most years of the
20t century, asbestos was frequently used in different industry sectors (Table 1).

Table 1. Activities and economic sectors related to exposure to asbestos. (Modified from [45]).

Activities Economic sectors

Brickwork Shipyards and ship breaking yards
Firefighters Boilermaking

Loading and unloading of asbestos Carpentry

Installation of insulation Construction

Excavation of oil wells

Asbestos extraction, preparation and trasport
Manufacture of asbestos paper
Manufacturing of fibre cement boards
Manufacturing and repair of brake shoes
Railway workers

Fireproofing

Asbestos-free cardboard and paper industries
Asbestos textile industries

Chemical rubber industry

Installation of pipes and ovens

Turbine manufacturing

Asphalt mixers

Talc miners

Peons

Oil and gas extraction and refining

Asbestos miners and millers

Manufacture of paints and plastics

Wanufacturing of posts and uprights

Manufacturing of asbestos shingles and cardboard
Asbestos fragmentation

Asbestos insulation industries

Fiber cement product industries

Transport and treatment of waste

Acoustic product installers

Manufacturing of asbestos products

Car mechanics

Iron gangue miners

Construction demolition operations

Plastic chemicals (aeronautical)



https://doi.org/10.20944/preprints202408.0484.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 August 2024 d0i:10.20944/preprints202408.0484.v1

4
Machinery manufactures Chemicals
Asbestos coating of boilers Clutch and brake repair
Fiber cement canyon lining Air filtration systems

From the 70s, the use of asbestos diminished and ended up being banned in many countries. But
it must be considered that asbestos may contaminate the atmosphere through natural processes.
Erosion and weathering of asbestos-containing rocks may disperse these fibers in the atmosphere,
causing health issues to the population living in the extraction surrounding areas. Knowing the
different scenarios, prevention measures may reduce the health problems and the mortality linked to
inhaling asbestos. Some work on this context has been done in several places in Spain and in Italy,
mapping and characterizing the rocks (e.g., Cabo Ortegal ultramafic complex in Galicia, Spain [18];
[14,17], Ronda mountains in the south of Spain [19]; Calabria, in the south of Italy [3] [12].
Remobilization of these particles may produce the increase of natural contamination, entering the
human and animal bodies through the respiratory system [20]. The danger depends on the dimension
and shape of the particles, the biopersistence, the chemical composition of the particles and their
capacity to react with oxygen, generating multiple reactive molecules ( ROS, [21]). The evolution of
fibers in the lungs after inhalation has largely been documented; however, the potential toxicity
derived from the heavy metal content of the minerals is a relatively recent subject [3], although
several authors have started to describe the generation of tumors leading to lung cancer,
mesothelioma and/or bronchogenic cancer due to this toxicity [9, 22-24].

Anthropogenic asbestos contamination is mainly linked to the work in quarries, extracting
asbestos-containing rocks (e.g., serpentinites), mainly for construction nowadays. The beauty of these
rocks has been used since centuries to build the heritage built on stone in many countries (e.g., Spain,
Italy, India, Pakistan, USA). Extraction of asbestos to produce amianthus products was also a
productive business, but it was banned in many countries as soon as research showed the direct link
between asbestos and respiratory diseases. Many countries developed specific laws to forbid the
extraction of these materials to protect the workers (e.g.,, Germany, Austria, Bulgaria, Belgium,
Croatia, Cyprus, Denmark, Slovakia, Spain, Estonia, Finland, France, Italy, Portugal, Norway,
Holland, United Kingdom, Japan, USA), but there are still places, with a more relaxed labor safety
laws, that still permit the extraction and use of asbestos (e.g., China, India, Russia) [25]. The powder
generated in these quarries affect the workers, but also the population living in nearby areas. The
most common pathologies derived from the asbestos exposure are asbestosis, lung cancer and
mesothelioma (Figure 2) [7,22,26,27].

ASBESTOS

H202
Cytokine release (TNF-a)

&)’/‘ A ¢
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Cellular apoptosis
‘and senescance

Figure 2. Evolution of asbestos fibers from inhalation to affection of lungs by the fibers, modified from
[23].

3.2. Clinical Features

Asbestosis is produced by the alteration of lung tissue when asbestos is inhaled, and fibers are
in direct contact with the lung cells. The fibers are stored in the lung tissue, transforming them into
rigid matter, reducing also its size. The pleural area is also affected [20]. Symptoms are not immediate
(sometimes it takes up to 10-20 years of exposure before symptoms appear) and that is a big burden
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because treatment may be postponed until damage is irreversible. Symptoms are sustained
respiratory difficulties, dry coughing, and finally pain and pressure on the thorax if the illness is well
advanced. In acute cases, fibrosis in the lung tissues may develop heart disease affecting the right
part of the thorax derived from the lung hypertension. This may derive into cyanosis and jugular
engorgement [28]. Suspicious sudden change of physical aspect of a person, such as loss of weigh
and/or appetite, should rise an alarm.

First stages may derive into other complications like respiratory insufficiency, cor pulmonale
[29], and cancer. Maldonado De Sasia [30] noticed that the latter is increased in individuals that are
also exposed to tabaco smoking.

Experiments with animals have demonstrated that when asbestos is in contact with the internal
parts of the lung (e.g., bronchia, alveolus), an inflammation is produced, reducing the respiratory
capacity. Figures of how lungs are affected by the inflammation and by the body defenses can be
found at Burgos Diez [31] and Lépez [32].

3.3. Incidence in Population

Up to 1 million deaths around the world have been registered until 2020, as due to asbestos
inhaling consequences. Data from OMS indicate that 107.000 workers exposed to asbestos die each
year. The most affected working collectives are related to the construction sector and the mineral
exploration. In Spain, this number was estimated in 2.300 per year [33].

Risk of asbestosis can manifest through different paths: 1) people directly exposed to the mineral
(e.g., shipyards, non-metallic minerals workers, fibre-cement industry, production of certain parts of
vehicles) counting for 98% of affected population; 2) workers in sectors such as electricity,
construction and painting; 3) the rest of the population that can be exposed through any contact with
relatively common contexts such as highway construction, or dumps and waste lands [34].

In 1963, the first case of asbestosis was diagnosed in Spain. In 2001, asbestos was banned in
Spain, but until 2020, due to the disease latency [35] cases have been increasing, mainly in Galicia,
Catalufia, Madrid and Valencia, the most industrial areas in Spain (Figure 3) [30,36]. The Spanish
government acknowledges around 700 cases of mesothelioma per year, but in 2018 the national
security health only recognized 20 cases as derived from occupational safety [37]. This is probably
due to the overlapping of asbestosis related illnesses with those derived from tabaquism. Washington
university estimated that only in Spain, 96.804 deaths were due to occupational exposition to the
fibers between 2001 and 2019, and probably increasing because the latency of related illnesses. In
Figure 3 it is possible to correlate the areas where asbestos was used for the different economic
activities (e.g., construction, transport, naval industry) with the asbestos incidence in Spain in the
frame of occupational safety. Lope et al. [38] also studied the distribution of ovarian cancer in Spain
and the map they plot can also correlate with Figure 3. However, the source of risk may not be related
to same activities. Textile and leather industries, before they were mechanized, were a female-
dominated sector during the 20t century and asbestos (chrysotile) was used for the needed raw
materials and the maintenance of machinery [38]. Trends from 1990 to 2021 can be visualized at the
web site of the Global Burden of Disease (GBD) that assesses mortality and disability from hundreds
of diseases, injuries, and risk factors around the world [39].
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Figure 3. (a) Distribution of the Spanish workers exposed to asbestos between the years 1968-2013.
(Modified from [23]). (b) Distribution of the Spanish incidence of asbestosis between the years 1990-
2010 [30]. The legend shows number of cases.

The National Institute for Occupational Security (INSHT are the initials in Spanish) has proved
that asbestos may have a mean life between 30 and 50 years. After that time, the mineral starts to
decompose in thinner fibers and powder that keep contaminating the different ecosystems [40]. The
prohibition of asbestos in Europe was triggered when the European parliament detected in 1978 that
mineral fibers were affecting human health, and declared asbestos as carcinogenic material [33]. In
1999 asbestos was declared banned in a European directive 1999/777UE and the European Union
forbid the use and marketing of asbestos in 2005 [41]. The Spanish Decree of 315t of March 396/2006
stablished the minimum security and health working conditions for workers that had been exposed
to asbestos, who should be checked periodically after finishing the working contract, and the national
health insurance should cover the expenses. Also a guide for evaluation and prevention of risks
related to asbestos was published [40], but very little scientific evidence was included, which is a
burden for the progress in the evaluation of the evolution of illnesses related to asbestos. After
banning the use of asbestos, the elimination of remaining asbestos in, for example, constructions, was
also promoted to fully and secure elimination of asbestos in the European Union (2015/C 251/03),
with the obligation of developing programs and actions, starting with public buildings and at a local
level, protecting also the workers in this context [42,43]. A very important step was to implement
information and professional programs for technician to inform on the risk of exposure and the
importance of a periodic supervision. At least in Spain, the complete removal of asbestos is scheduled
for 2028, although this date looks unreasonable due to the huge amount that is still remaining in
constructions in the country.

3.4. Treatments

As in any risk analysis, the most important step is prevention. If the risk has been converted into
danger already, treatment of the space and of the affected individuals must be implemented.

It is capital to determine the level of exposure of the population and to get the quantitative and
qualitative analysis for fibers dispersed in air; to isolate the area; to maintain and make available
individual protection equipment (IPE); to discharge materials using only special and specific
transportation; to clean the area and to revise to verify that there is no asbestos risk left behind.

Measures on the affected individuals must also be implemented. Technology has not stablished
yet the specific measures that should be applied to these individuals, but prevention is again the most
important step to reduce the damage of population. Here we should include early detection when
there is a suspicion of respiratory difficulty, make oxygen supplements available and vaccinate
against illnesses that could worsen the stage (e.g., influenza). Once diagnosed, specific therapies
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should be implemented: drugs therapy (corticoids, steroids, antibiotics), oxygenation, surgery, lung
transplant).

3.5. Prevention Measures: Communication and Education as the Best Way of Prevention

National and regional governments in Spain designed a health vigilante program for workers
that had been exposed to asbestos. The first step was to create a database with those workers, with
the help of companies that were registered as under risk of asbestos (RERA, the initials for the Spanish
Registro de Empresas con Riesgo de Amianto (RERA)) [44]. Protocols were stablished by the Ministry
of Health and are now within the Specific Sanitary Watching Protocols (in Spanish). They are
available for the public in general, so the society have the information on all the matters related to
handling asbestos and to reduce individual risks. However, this is not a scientific document. The
protocols include procedures for post-exposition medical checking. This step is very important
because with these checking a legal recognition is included, so they are considered occupational
illnesses, assigning the economic resources to the program and to the workers. Catalufia created an
association for asbestos victims (AVAAC: Asociacion de Victimas Afectadas por el Amianto) and in
2017 published an informative guide for the publicin general, with indications and information about
the mineral, related risks, health complications, control and prevention measures to reduce damages
[40]. The information includes the mean life of asbestos effect after manipulation, sites where asbestos
may reside in the working infrastructures, but also in domestic artifacts (e.g., roofs, water deposits,
fumes conduct), and economic activities that may have implied the use of asbestos (Table 1). These
guides are supposed to help workers and public in general, but there are other effective
communication actions, including pictures, videos, etc., to get the attention with better efficiency.

Asbestos is not only a health problem. It is also an environmental problem if waste is abandoned
in an uncontrolled site [40]. AVAAC proposes several urgent measures to decrease the problem in
the future: 1) to catalogue all the asbestos installed, with priorities: schools, hospitals... 2) to define
schedules to apply measures for the complete elimination of asbestos, covered with public funding
and taxes. This will help to locate specific sites for asbestos, also coming from domestic uses. This
association is concerned about the set date to finalize the cleaning work as Catalufia has many
constructions, including public buildings (e.g., schools) that used asbestos for the construction last
century.

Risk analysis should always start with prevention measures, as stated above, and
communication is the most affordable tool. Specific guides should be available for the public in
general, but accompanying measures such as round tables and seminars, leaded by experts, could
help to understand better the danger of the fibers. Workers should be the main target, but other
collectives may attend, asking questions to experts that will see that the real problem, derived from
the scientific characterization of asbestos (e.g., shape of fibers, heavy metals) is understood and
unwanted alarm is also avoided. A general guide could provide information on concepts and good
practices (e.g., what is asbestosis, symptoms, diagnosis, treatments, prevention measures, social
impact, recommendations). However, we think that the exchange of information with the public and
workers, showing the physical reason for which asbestos is dangerous (e.g., texture of the different
minerals, chemical composition of the fibers) may help to understand the importance of wearing
prevention tools. Here we have a direct application of science, by exchanging scientific information
with the public, using appropriate language and communication tools. Posters with clear information
and catching images should be available for the workers and people that may be exposed; they should
be displayed in all affected areas and open access surroundings (Figures 4, 5). A replacement for
asbestos should also be considered, and research should also be focused on the alternatives:
fiberglass, polyethylene plates, steel, PVC plates... The replacement can be considered as preventive
measures as well.
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ATTENTION ASBESTOS RISK

DO NOT STAY IN THE AREA UNLESS REQUIRED BY WORK
IT IS POSSIBLE THAT THE PERMITTED LIMITS MAY BE EXCEEDED

PROTECTIVE EQUIPMENT PPE

MASKS, COVERALLS AND GLOVES REQUIRED

NOT EATING, DRINKING OR SMOKING ALLOWED

RESTRICTED AREA
AUTHORIZED PERSONNEL ONLY

Figure 4. Examples of panels with representative warning signs used in asbestos-risk environments,
modified from [46].

Mask
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Half mask Hermet Hood

Against particles (dust and aerosols)
and biological agents

Against particles, biological agents,

Against gases and vapors gases and vapors

= e te

Figure 5. Icons showing individual safety measures, including masks and filters, modified from
[47].

Education is another way of controlling asbestosis, as other occupational illnesses related to
natural resources (e.g., silicosis related to the extraction and manufacturing of ornamental stones,
natural radioactivity related to construction materials). All these health problems are enlarged when
linked to smoking, and the dangers associated to earth materials and living habits should be
discussed at schools and universities. Specific seminars, webinars on mineralogy and geochemistry
related to human health (i.e., Medical Geology) should be included as mandatory activities, both at
grade and post-grade levels. Graduates working in the stone sector may transfer the knowledge to
the peers, the responsible of companies and the society. Asbestos gathers a very specific group of
minerals that sometimes are not covered during the mineralogy courses, either because the lack of
time during the academic year or because there are no experts among the university staff. The
universities should make sure that those subjects, as socially important like these, are covered in the
programs and supply the contents in any possible academic way. Dissemination and science
communication should be included as a very important part of the university curricula, and the
methodology to apply should be scientific, starting with the literature review that is already available
and increasing this with the new findings. Dissemination through social media and media in general
should be used to demonstrate that scientists are very concerned about health, and the nature of
materials used in industry and any economic activity should be of public knowledge, so population
is aware of potential dangers. A practice with students could be to search on the available databases
(e.g., PubMed, Scopus, Web of Science) terms and keywords such as “asbestos” "asbestosis",
"amianthus", "dissemination", "risk communication", "public health", “prevention”, “education”, etc.
An interesting activity could also be to separate the bulk of literature available on the subject until
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and after 1980, to show that the interest on the subject has awake since scientists and medical doctors
know about the health problem related to asbestos. Preparing graphics and diagrams will help to
visualize all the findings, and preparing specific tasks and presentations could be used, not only at
the academic level, but also open to the public. This material should be adapted and made available
as open access to share with emergent countries that may not have all the information easily available.

4. Discussion e Conclusions

In the United States, strict regulations have been imposed on the use of asbestos due to its
relationship with serious health hazards. However, its regulated use is still permitted under federal
law with some exceptions. Every year, there are about 3,000 new cases of mesothelioma and 2,500
related deaths recorded in the country [48].

To understand the evolution of asbestos in the life and health of population, it has to be
understood that factories were the only opportunity for communities that otherwise had to emigrate,
leaving their families behind.

In the 20th century, Italy was Europe's largest producer and one of the largest consumer of
asbestos until the 1992 asbestos ban. Between 2003 and 2014, there were 16,086 deaths from malignant
mesothelioma in Italy, leading to an average of 1,340 deaths per year [49]. For example, a study has
shown that workers in the port of Genoa (Italy) have a higher risk of dying from tumours of the
pleura, lungs, larynx and bladder, as well as a higher incidence of respiratory diseases. This is surely
due to the use of asbestos as insulation in compartments, air conditioning systems and as a
component of steam and hot water pipes [50]. Specific exposure to asbestos resulted in a rise in
mortality rates for pleural (+475%), lung (+54%), and laryngeal (+83%) cancers, as well as an increase
in respiratory (+27%), asbestosis (+2177%), and gastrointestinal tract diseases (+15%) [50]. In Casale
Monferrato, in the province of Alessandria (Italy), the hazardous effects of dust exposure were
recognised early on. In the early 1900s, the region's main economic activity was linked to the Eternit
factory, first producers of artificial stone. The company was founded between 1907 and 1912 and
continued to operate until 1986. It was only in the 1980s that the University of Turin's Cancer
Epidemiological Unit and the Piedmontese Cancer Register carried out official studies on the health
effects of asbestos exposure, with the aim of determining the incidence of pleural cancer among the
inhabitants of Casale Monferrato. The first cohort study of Eternit workers was published in January
1987. It clearly showed a significant excess of deaths from asbestos-related diseases, mainly pleural
and peritoneal cancer, lung cancer and asbestosis. 107 deaths were caused by lung tumours, 57 by
tumours in the pleural or peritoneal cavity, and 89 by asbestosis-related illness [51]. The Casal
Monferrato region was found to have a high prevalence of mesothelioma, even among people
without occupational exposure to asbestos [52]. On 12th March 1992, Italy passed law number 257,
prohibiting the extraction, importation, exportation, and production of manufactured goods
containing asbestos. Even today, past exposure and residual asbestos remain a public health problem.
Between 1934 and 1989, an asbestos cement pipe plant operated in Bari (Italy), utilizing an asbestos
blend comprising 15% crocidolite, 5% amosite, and 80% chrysotile fibres. In 1974, a case-control study
was carried out on 48 mesothelioma deaths and 273 control subjects who were not occupationally
exposed residents, which showed an increased odds ratio for mesothelioma in people who lived
within a 500 metre radius of the factory [53].

Parallel to the asbestos problem, a related one has raised, relating talk powder with ovarian
cancer in women and other cancers in persons that have used this product. Recently, the company
Johnson & Johnson had to retire a baby powder product because clients had sued the company for
the lack of information on the potential content of asbestos in the talc baby powder. Cancer of the
uterus and ovary cancer were declared from various women and the baby powder was suggested as
potential cause, although there are no final conclusions on this subject [54]. Talc is a mineral produced
from the metamorphism of ultramaphic rocks (Figure 6). The reaction to generate talc is:

2MgsSi205(OH)4 (serpentine) + 3CO2 = MgsSisO10(OH):2 (talc) + 3MgCOs (magnesite) + 3H20.

In this transformation, some serpentine (e.g., chrysotile) may remain as accessory mineral.
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Figure 6. Transformation of an ultramafic rock into talcocite. Most rock has been converted into talc.
However, remnants of serpentine fibers are found, both in veins-like positions and in rock voids. The
sample comes from the ultramafic complex of Cabo Ortegal (Spain). Cross Nichols.

Although these asbestos inclusions may not cause any health issue, and in fact no conclusive
reports have been derived from the investigations, clients and users should know the true
composition of products to be able to decide on whether to use that product or not. And the company
Johnson & Johnson, supposedly, did not communicate the complete composition in the appropriate
way. This is a case of bad practice in communication, because implementing a transparent
communication strategy would have been less damaging for the company, both in reputation and in
budget. The research on the effects of baby powder in human body started in USA and Canada after
receiving several demands [55], and it is continuing today.

Knowledge of the nature of asbestos derives from the application of science. Mineralogy and
Geochemistry are the most important scientific areas that can give complete information on this
mineral group, but also the differences among the species. This knowledge should be transferred to
the society in a transparent way. Asbestos has been an important natural resource to develop some
economies, but as soon as it was determined that it could be the cause of serious illnesses, the
extraction and use was banned in many countries. Although this is not reversible, there is still a lot
of asbestos in many infrastructures that should be removed. Removal of this asbestos could be
harmful if it is not done by experts. These experts should know where the danger is and how can
affect their health if precaution is not taken. The best way of prevention is to give appropriate
information to the society, maintaining the alert but avoiding alarmism.

We suggest a protocol for public communication (Figure 7).
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NATION PROTOCOL ON ASBESTOS RISK

1 Understand the history of asbestos through " S 5
theoretical and bibliographical background: 2° Determination of its dangerousness (exposure to
- asbestos fibres), through gualitative characteristics
QOrigin, mineralogical composition, physical characteristics, . . ) i

utility, economic sectors that manipulate it, etc. Chemical and microscopic analysis and presence of fibrous
minerals (toxic).

I

_ 3° Study of risks in the workplace, collecting information
on worker exposure and the development of asbestosis

4* Collect information on prevention, control and
correction measures

Evaluate the characteristics of the population and their
knowledge about the pathology

!

5* Develop (based on data) and publish information guides.
Create prevention campaigns.

Install signage, prevention and control measures based
on established standards - 6% Evaluate the effectiveness of
Implementation of fraining talks (aimed at employees, disclosure/communication and adjust if necessary
employers and the population expesed fo risk)

Raise awareness among the population through academic
and non-academic educational programs

Figure 7. Diagram of communication and dissemination protocol.

Communicating science is an important part of Science Transfer of Knowledge. Geochemistry
and Mineralogy are the most important scientific area to characterize asbestos and asbestos-bearing
rocks, but the scientific language does not get to the society in a proper way if appropriate
communication tools are not used. We have proposed steps and protocols to communicate the danger
associated to asbestos, both for workers and for population living in the surroundings of ultramafic
massifs. Natural contamination could be as harmful as anthropogenic contamination. Having the
information can save life, but also industry.
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