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Abstract: This study reviews the health risks caused by accumulation of silicon dioxide in human bodies. Among
various forms of crystalline silica, SiO2 hano-particles especially target respiratory systems due to their fine-grained
nature, leading to serious health problems as they are fine-grained particles which can translocate to the body via
crossing biological barriers. Therefore, exposure of soft body tissues to these particles should be minimised.
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INTRODUCTION

Silica (SiO») is composed of silicon and oxygen and commonly found in the environment as a natural material. Various
forms of silica throughout the environment in soils, sediment, water, and air are composed of the same constituents, but
may have various molecular structures. Silica is technically divided into two major groups, crystalline and amorphous.
Although amorphous silica is a useful compound, forming the principal protective shell for many silica-secreting
microorganisms, such as diatoms, radiolarians, and silicoflagellates (e.g., Neagu et al., 2010; Varkouhi et a., 2017; Varkouhi,
2018; Varkouhi and Wells, 2020; Varkouhi et al., 2020a, 2020b; Varkouhi et al., 2021a, 2021b, 2021¢), it can cause human
health problems, in particular respiratory diseases in people exposed to its significant levels (Fig. 1). Excluding the other
kinds of less common crystalline silica, the most abundant crystalline silica in the nature is quartz, which is mainly found
in terrestrial and marine sediments deposited throughout the Earth's history in the oldest to the most recent environments
(e.g., Varkouhi et al., 2022; Varkouhi and Papineau, 2023).

Inhaled silica dust can cause
scar tissue inside the lungs

Silica dust gets trapped in the alveoli

Fig.1. Respiratory diseases caused by breathing in nano-particles of crystalline silica (from St Vincent's Hospital
Lung Health, 2023).
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Exposure to silica

Urban and rural residents are exposed to silica through air, soil, sediment, certain forms of dust (e.g., concrete), food, and
water. Amongst these, exposure to air is the most common. Nevertheless, silica particles in air are commonly big non-
respirable materials, which cannot be easily breathe into the lungs. People working for certain industries, particularly who
work in mining, drilling, and grinding areas are exposed to markedly higher concentrations of silica than the public
(Rumchev et al., 2022). Hence, this is considered as a significant health issue for people who work in occupations dealing
with silica-bearing compounds, including construction, mining, drilling, and sandblasting practices.

Silica in the form of nano-particles, produced by a variety of manufacturing activities, such as ceramics, painting, consumer
products, cosmetics, and soups is extremely fine grained, and can be harmful when it translocates to vulnerable bodies via
crossing biological barriers, including the blood—brain barrier (Gao et al., 2011). Silica nano-particles in association with
other trace elements (non-essential and essential elements) are commonly released either from natural and microbial
alteration of source areas or different anthropogenic activities to aquatic and terrestrial habitats, and affect human bodies
through direct or indirect exposure and food chain (e.g., Varkouhi and Amin Sobhani, 2005; Varkouhi, 2006; Varkouhi et
al., 2006a, 2006b; Varkouhi, 2007a, 2007b, 2009, 2010; Anwari, 2023a, 2023b). Their elevated levels in the blood
circulation can also lead to intraperitoneal bleeding (Anwari, 2021).

Concluding statement

This work showed that exposure to silicon dioxide can develop health problems in human body. This is particularly critical
for people working for occupations involved with compounds made of silica, including construction, mining, drilling, and
sandblasting activities. Silica nano-particles are the harmful form of silicon dioxide associated with manufacturing practices,
such as ceramics, painting, consumer products, and cosmetics, and translocates to vulnerable bodies through crossing
biological barriers. Therefore, products made of SiO, should be used with extra caution.
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