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Clays are the dust of the Earth. The ubiquitous presence of minerals in the environment exposes 

humans to its effects, both positive and negative. Concerning the positive aspects, it is already a common 
concept that the human body requires chemical elements such as Ca, Mg, K and Na, in levels which may be 
considered high, which can be obtained by clay minerals. However, they can also represent a risk of toxicity, 
depending on the dose and may even be lethal. 

Clays have also been traditionally used as food supplements and dressings (primarily for 
gastrointestinal problems) and continue to be so in many contemporary societies. Aristotle made the first 
reference to the human deliberate eating of clay for therapeutic purposes. The famous “Armenian Bole” was a 
soft red clay prescribed against diarrhoea, dysentery and haemorrhage. Galeno described the “medicinal 
terras” used mainly for gastrointestinal affections, and Avicena mentioned the use of clays for anti-poison 
treatments. Paracelsus used minerals for drugs preparation and these played a relevant support for his creation 
of what he called Iatrochemistry, a proto-Pharmacology. 

Geophagy is the practice of eating terrestrial substances (such as clay), often to improve a poor 
mineral nutrition. The intake of minerals and chemical elements through water, soil (through geophagy) or 
dust can be accomplished by ingestion, inhalation or dermal absorption. It is generally assumed that geophagia 
can help supplement mineral nutrients. Mud/clay can be prepared in the form of cookies, sometimes called 
"bonbon de terre", which are sun-dried and sold throughout the poor areas. Small quantities of other 
ingredients such as salt and vegetables, sometimes sugar, are added.  

A recent trend in scientific research is to study geophagy not as pathology, but rather as an "adaptive 
behaviour", supplementing the diet with essential nutrients or treating a disorder (e.g. diarrhoea). 

Special clays, such as bentonite, are available throughout the world as a digestive aid. Another special 
clay, kaolin, is also widely used as a digestive aid and as the basis for some medicines and feed. Attapulgite, 
another special clay, is used as an active ingredient in many anti-diarrhea treatments. The composition of 
these materials can be so variable that when consumed by humans, special attention should be paid to their 
chemical and mineral composition.  

The future of geophagy depends on scientific support and the establishment of quality standards and 
protocols to reassure public opinion and regulate markets.  

More recently, clays/clay minerals are used as active ingredient, namely as gastrointestinal protectors, 
laxatives and antidiarrheals; as excipients, supporting various substances with bioactivity, improving 
organoleptic characteristics, facilitating the preparation and/or promoting the disintegration of the active 
product. Clays are described as modulators of several systems of drugs release, e.g. ibuprofen. The inclusion 
of clays in (nano-)composites reveals improvements of mechanical properties and polymer materials, opening 
ways for development of new materials for biomedical applications. 
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This study investigates the influence of Fe-oxides and organic matter on surface properties of 
nanostructured mineral microaggregates obtained from the Terra rossa and Calcocambisol developed on hard 
limestone and dolomite in Istria, Croatia.  

The mineral composition and the morphology of samples (B horizon) were investigated using X-ray 
diffraction and field emission scanning electron microscope (FE-SEM), respectively. In order to determine the 
influence of Fe-oxides and organic matter coatings on surface properties of soils, samples were selectively 
dissolved. Particle size distribution, specific surface area (SSA), and electrophoretic mobility (EPM) were 
measured on the following soil subsamples: original samples, samples treated with H2O2, samples treated with 
H2O2+NH4-oxalate, and samples treated with H2O2+NH4-oxalate+Na-dithionite-citrate-bicarbonate.  
The obtained results showed that kaolinites (kaolinites which form intercalation compounds with DMSO-KlD 
and kaolinites which do not intercalate with DMSO-Kl) (RANGE et al., 1969), illitic material (ŚRODOŃ, 
1984; ŚRODOŃ & EBERL, 1984), and Fe-oxides are the main mineral components in the clay fraction of the 
terra rossa. Calcocambisol enriched in organic matter contains kaolinites, chlorite and vermiculite as main 
mineral phases. The main differences in surface properties between the Terra rossa and Calcocambisol were a 
consequence of diverse particle-size distribution, mineral composition, and the share of organic matter. FE-
SEM analysis of the Terra rossa and Calcocambisol samples after removal of amorphous Fe-oxides and 
organic matter shows disintegration. This disintegration is evident in reducing particle size from 2 µm to 50 
nm for the Terra rossa and from 1.8 µm to 50 nm for Calcocambisol, respectively. Kaolinite with particle size 
about 50 nm shows pseudohexagonal form in analysed soils. The SSA increased proportionally to the amount 
of the removed organic matter in both soils. After the removal of well-crystallized Fe-oxides the SSA slightly 
decreased in Calcocambisol and significantly increased in the Terra rossa due to major soil microaggregate 
decomposition. EPM measurements of investigated samples were diverse. 
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