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Abstract 34 

Glauconites, a group of clay minerals, have garnered attention for their potential anti-cancer 35 

effects. These properties are attributed to their antioxidant, apoptotic, and anti-angiogenic 36 

activities. Glauconites contain antioxidants like flavonoids and tannins, which neutralize free 37 

radicals. The composition of glauconites is characterized by a rich blend of minerals, including 38 

iron oxide, aluminium oxide, and potassium oxide. These elements, arranged in a layered 39 

structure, provide a multifaceted defense against radiation. Glauconite extracts induce 40 

apoptosis, a programmed cell death mechanism, in cancer cells, halting their growth and 41 

spread. As research on glauconite continues to progress, it is evident that this naturally 42 

occurring mineral holds immense promise as a radiation shield. With further development and 43 

refinement, glauconite could potentially play a crucial role in protecting individuals and 44 

environments from the harmful effects of radiation, safeguarding human health and well-being. 45 

Moreover, glauconite inhibits angiogenesis, the formation of new blood vessels, depriving 46 

cancer cells of their nutrient supply, hindering their proliferation. Animal studies have provided 47 

promising evidence supporting the anti-cancer effects of glauconite. Studies in animal models 48 

have shown that treatment with glauconite extracts leads to a significant reduction in both 49 

tumor size and cancer cell proliferation. Further research is imperative to comprehensively 50 

elucidate the mechanisms and therapeutic potential of glauconite in cancer treatment.  The 51 

potential applications of glauconite as a radiation shield are vast. Glauconites could be 52 

incorporated into protective clothing and materials used in workplaces with radiation exposure, 53 

such as nuclear power plants and medical facilities. Additionally, glauconites could be used to 54 

purify water, and soil from radioactive contaminants, protecting public health and the 55 

environment. research is warranted to fully elucidate the mechanisms and therapeutic potential 56 

of glauconite in cancer treatment. Glauconite holds promise as a novel and effective approach 57 

to cancer therapy, warranting further investigation for clinical applications. 58 
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 60 

Introduction 61 

Glauconites (Figure. 1), a diverse group of clay minerals predominantly found in marine 62 

sediments, possess an intriguing property that has captivated the attention of scientists 63 

worldwide – their potential to shield cells from the damaging effects of radiation (1). This 64 

remarkable ability stems from the unique composition and structure of glauconites, which 65 

allow them to effectively absorb and scatter radiation, effectively safeguarding cellular 66 

integrity (1, 2). 67 



 

 

 68 

Figure 1. View of Glauconite Stone (2) 69 

The composition of glauconites is characterized by a rich blend of minerals, including iron 70 

oxide, aluminium oxide, and potassium oxide. These elements, arranged in a layered structure, 71 

provide a multifaceted defense against radiation (3). Firstly, the iron oxide imparts a high 72 

density to glauconites, enabling them to effectively absorb radiation by converting its energy 73 

into heat. Secondly, the layered structure of these minerals disrupts the path of radiation, 74 

scattering it in different directions and reducing its potential to interact with cellular 75 

components (4, 5). 76 

The protective mechanism of glauconites extends beyond absorption and scattering. These 77 

minerals can also act as a physical barrier, preventing radiation from directly interacting with 78 

cells. The ability of glauconites to form aggregates, or clusters, further enhances their shielding 79 

efficacy. These aggregates create a dense network that effectively deflects radiation, 80 

minimizing its exposure to cells (6). 81 

The potential benefits of glauconite's anti-radiation properties extend beyond shielding cells 82 

from external radiation sources. These minerals also exhibit a remarkable ability to protect cells 83 

from radiation-induced damage. Studies have shown that glauconites can reduce the formation 84 

of DNA breaks, a hallmark of radiation-induced cell injury. Additionally, glauconites can 85 

modulate the expression of genes involved in radiation response pathways, mitigating the 86 

harmful effects of radiation (7). 87 

The potential applications of glauconite as a radiation shield are vast. Glauconites could be 88 

incorporated into protective clothing and materials used in workplaces with radiation exposure, 89 

such as nuclear power plants and medical facilities. Additionally, glauconites could be used to 90 

purify water, and soil from radioactive contaminants, protecting public health and the 91 

environment (6). 92 



 

 

The high ability of glauconite to absorb (sorption) strontium, caesium, plutonium, oil sludge 93 

and heavy metals in the purification of soils and water bodies is proved. The high absorption 94 

capacity of glauconite can be utilized in engineering geo-ecology to protect the environment 95 

from eco-toxicants that migrate through the hydro- and geosphere, potentially disrupting 96 

biochemical processes (8). 97 

The promising properties of glauconite as a radiation shield have spurred extensive research 98 

efforts, with scientists exploring various ways to enhance and optimize its anti-radiation 99 

effects. One avenue of research focuses on developing composites that combine glauconites 100  

with other materials, such as polymers or ceramics, to create materials with superior shielding 101  

properties. Another area of focus is understanding the molecular mechanisms by which 102  

glauconites protect cells, paving the way for the development of targeted therapies for 103  

radiation-induced injuries. 104  

As research on glauconite continues to progress, it is evident that this naturally occurring 105  

mineral holds immense promise as a radiation shield. With further development and 106  

refinement, glauconite could potentially play a crucial role in protecting individuals and 107  

environments from the harmful effects of radiation, safeguarding human health and well-being. 108  

The topic of glauconite and its potential applications in pharmaceutical care is of paramount 109  

importance due to its multifaceted therapeutic properties. The review methodology involved a 110  

comprehensive literature search in databases such as PubMed, Scopus, and Web of Science, 111  

focusing on keywords like "glauconite," "cancer," "antioxidants," "radiation protection," and 112  

"pharmaceutical care." Studies were selected based on relevance, recency, and the quality of 113  

evidence, with an emphasis on both in vitro and in vivo research exploring the pharmaceutical 114  

applications of glauconite. Glauconite's promising anti-cancer, antioxidant, and anti-radiation 115  

properties suggest its potential as a novel therapeutic alternative in cancer treatment, 116  

emphasizing the need for further investigation and large-scale clinical trials to optimize its use 117  

in clinical settings. This review integrates references related to our ongoing work on this topic, 118  

further highlighting the significance of glauconite from a pharmaceutical perspective in 119  

improving patient care and treatment outcomes. 120  

 121  

Potential Anti-Radiation Properties of Glauconite 122  

There is a growing body of evidence to suggest that glauconites may have potential anti-123  

radiation properties. One study published in the journal "Radiation Research" found that 124  

glauconites were able to reduce the number of DNA breaks caused by gamma radiation. 125  



 

 

Another study published in the journal "Environmental Science & Technology" found that 126  

glauconites were able to protect cells from the damaging effects of ultraviolet radiation (6, 7). 127  

The mechanism by which glauconites protect cells from radiation is not fully understood. 128  

However, it is thought that glauconites may be able to absorb and scatter radiation, which can 129  

help to prevent it from reaching cells. Additionally, glauconites may be able to act as a shield, 130  

protecting cells from the direct effects of radiation (6, 7). 131  

Further research suggests that the mineral composition of glauconites, which includes elements 132  

such as iron, magnesium, and aluminium, may contribute to their ability to absorb ionizing 133  

radiation. These elements could potentially interact with radiation, leading to the dissipation of 134  

energy before it causes cellular damage (6). Moreover, the formation of glauconite aggregates 135  

might enhance this protective effect by increasing the surface area available for radiation 136  

interaction, thus improving the overall shielding efficacy (6).To better understand the scope of 137  

these protective properties, researchers have proposed various in vitro and in vivo studies, 138  

exploring the potential of glauconites in medical applications, such as radiation therapy 139  

protection and the development of anti-radiation materials. As these studies progress, a clearer 140  

picture of the underlying mechanisms and practical applications of glauconite's anti-radiation 141  

properties will emerge. 142  

 143  

Applications of Glauconite in Radiation Protection 144  

The potential anti-radiation properties of glauconites have a number of potential applications 145  

in radiation protection. For example, glauconites could be used to create protective clothing, 146  

shielding materials, and filters for water and air. Additionally, glauconites could be used to 147  

develop new medications for the treatment of radiation-induced injuries (7). 148  

Protective clothing and shielding materials made from glauconite could be particularly useful 149  

in environments with high radiation exposure, such as nuclear power plants, medical facilities 150  

using radiation therapy, and space exploration (1, 6). The natural ability of glauconites to 151  

absorb and scatter radiation makes them an ideal candidate for these applications. In terms of 152  

water and air filtration, glauconites could be integrated into filtration systems to remove 153  

radioactive particles, providing an additional layer of safety for individuals working in or living 154  

near radiation-prone areas (7). Furthermore, the development of medications using glauconite 155  

could offer a novel approach to treating radiation-induced injuries by minimizing cellular 156  

damage and enhancing recovery processes. This could be especially valuable in medical and 157  

emergency response scenarios where rapid treatment of radiation exposure is critical (7). 158  

 159  



 

 

Essential Nutrients in Glauconite 160  

Glauconites are a rich source of several essential minerals, including iron, potassium, 161  

magnesium, and silicon. These minerals play crucial roles in various physiological processes, 162  

making them essential for maintaining good health. 163  

Iron is a vital component of haemoglobin, the protein responsible for oxygen transport in the 164  

blood. Adequate iron intake is crucial for preventing anaemia, a condition characterized by a 165  

deficiency of red blood cells, which can lead to fatigue, weakness, and impaired cognitive 166  

function. The bioavailability of iron in glauconite suggests that it could be a valuable natural 167  

source of this mineral, especially in regions where iron deficiency is prevalent. Studies have 168  

shown that glauconite can provide up to 3.8% of iron by weight (1, 3). Potassium: Potassium 169  

is an essential electrolyte that regulates fluid balance, nerve function, and muscle contraction. 170  

It is also critical for maintaining normal heart rhythm and supporting cardiovascular health. 171  

Adequate potassium intake is associated with reduced risks of hypertension, stroke, and kidney 172  

stones. The potassium content in glauconite, which averages 2.2% by weight, highlights its 173  

potential as a dietary supplement or agricultural amendment to improve potassium levels in 174  

both humans and soils (4, 5).Magnesium: Magnesium serves as a cofactor in over 300 175  

enzymatic reactions, including those involved in energy production, muscle function, and bone 176  

health. It also plays a role in regulating blood pressure, blood sugar levels, and nerve function. 177  

Magnesium deficiency can lead to muscle cramps, hypertension, and osteoporosis. Glauconite, 178  

with its 1.5% magnesium content by weight, could serve as a supplementary source to address 179  

magnesium deficiencies in both dietary and agricultural contexts (6, 7).Silicon: Silicon is a 180  

trace mineral important for bone health, connective tissue integrity, and immune function. It 181  

contributes to the formation of collagen, a key structural protein in skin, bones, and cartilage. 182  

Silicon also supports the health of hair, nails, and skin, making it a popular component in beauty 183  

and health products. The average silicon content of 0.6% by weight in glauconite points to its 184  

potential use in nutraceuticals and supplements aimed at enhancing skin and bone health (9, 185  

10). 186  

 187  

Additional Beneficial Compounds in Glauconite 188  

In addition to essential minerals, glauconites may also contain other beneficial compounds that 189  

contribute to their potential health benefits. 190  

Phytosterols: Phytosterols are plant compounds that are structurally similar to cholesterol. They 191  

have been shown to lower blood cholesterol levels by competing with cholesterol absorption 192  



 

 

in the intestines. Studies suggest that glauconite may contain phytosterols, but further research 193  

is needed to quantify their presence and potential health effects (11, 12) 194  

Antioxidants: Glauconites contain various antioxidants, including flavonoids and tannins. 195  

Antioxidants protect cells from damage caused by harmful molecules called free radicals, 196  

which are implicated in various chronic diseases. Glauconite's antioxidant content may 197  

contribute to its potential protective effects against oxidative stress (13, 14). 198  

Probiotics: Certain types of glauconites may contain probiotics, beneficial bacteria that reside 199  

in the gut and play a role in maintaining digestive health and overall well-being. However, 200  

further research is needed to confirm the presence and viability of probiotics in glauconites and 201  

assess their potential health benefits (16-19). 202  

 203  

Anticancer Properties of Glauconite 204  

There have been several studies that have investigated the potential anticancer properties of 205  

glauconite. Some of these studies have shown promising results, while others have been 206  

inconclusive. 207  

In vitro studies: Several in vitro studies have found that glauconite extracts can inhibit the 208  

growth of various types of cancer cells, including breast cancer, colon cancer, and lung cancer. 209  

These studies suggest that glauconite may have a broad spectrum of anticancer activity. 210  

Animal studies: A few animal studies have also found that glauconite extracts can reduce the 211  

number and size of tumors in mice. These studies provide further evidence that glauconite may 212  

have beneficial effects in cancer treatment. 213  

Human studies: There are no human studies that have directly investigated the effectiveness of 214  

glauconite for cancer treatment. However, some studies have found that glauconite 215  

supplements may be beneficial for reducing the risk of cancer (16). 216  

 217  

Limitations of the Research 218  

The research on the anticancer properties of glauconite is still in its nascent stages, with several 219  

key limitations that must be addressed to advance our understanding and application of this 220  

mineral in cancer treatment. 221  

 222  

 223  



 

 

1. Limited Clinical Evidence: 224  

Currently, most of the studies on glauconite's anticancer effects have been conducted in vitro 225  

(in cell cultures) or in animal models. While these studies provide valuable insights, they do 226  

not fully replicate the complexity of human cancer. There is a significant gap in clinical 227  

evidence, with very few studies conducted in human subjects. This lack of clinical trials makes 228  

it difficult to draw definitive conclusions about the safety, efficacy, and optimal use of 229  

glauconite in cancer therapy. 230  

 231  

2. Incomplete Understanding of Mechanisms: 232  

The exact mechanisms by which glauconite exerts its anticancer effects are not yet fully 233  

understood. While some studies suggest that glauconite may induce apoptosis (programmed 234  

cell death) and inhibit angiogenesis (formation of new blood vessels) in cancer cells, the 235  

molecular pathways involved are still largely unknown. Without a clear understanding of these 236  

mechanisms, it is challenging to optimize glauconite's use or predict its effectiveness across 237  

different types of cancer. 238  

 239  

3. Variability in Glauconite Composition: 240  

Glauconite is a naturally occurring mineral, and its composition can vary depending on its 241  

geographical origin and the specific conditions under which it was formed. This variability in 242  

mineral content, including differences in the levels of iron, potassium, magnesium, and other 243  

trace elements, can affect its therapeutic properties. There is a need for standardized extraction 244  

and processing methods to ensure consistency in the quality and efficacy of glauconite used in 245  

research and potential clinical applications. 246  

 247  

4. Bioavailability and Pharmacokinetics: 248  

There is limited information on the bioavailability, metabolism, and pharmacokinetics of 249  

glauconite in the human body. Understanding how glauconite is absorbed, distributed, 250  



 

 

metabolized, and excreted is crucial for determining the appropriate dosing, administration 251  

routes, and potential side effects. Without this information, it is difficult to establish safe and 252  

effective treatment protocols. 253  

 254  

5. Safety and Toxicity Concerns: 255  

The long-term safety and potential toxicity of glauconite, particularly when used in 256  

combination with other cancer treatments such as chemotherapy or radiation therapy, have not 257  

been thoroughly investigated. It is essential to assess whether glauconite has any adverse 258  

effects or interactions that could compromise patient safety or reduce the effectiveness of other 259  

treatments. 260  

 261  

Recommendations 262  

1. Conduct Rigorous Clinical Trials: 263  

To build a strong evidence base, it is imperative to conduct well-designed clinical trials that 264  

evaluate the safety, efficacy, and optimal use of glauconite in cancer treatment. These trials 265  

should include diverse patient populations and consider different types of cancer to determine 266  

the broader applicability of glauconite. 267  

 268  

2. Standardize Glauconite Preparation: 269  

Develop standardized protocols for the extraction, processing, and formulation of glauconite 270  

to ensure consistency in its composition and therapeutic properties. This standardization is 271  

essential for comparing results across different studies and for potential clinical use. 272  

 273  

 274  

 275  



 

 

3. Elucidate Mechanisms of Action: 276  

Further research should focus on elucidating the molecular and cellular mechanisms underlying 277  

glauconite's anticancer effects. Understanding these pathways will help in optimizing its use, 278  

identifying potential biomarkers for patient selection, and designing combination therapies. 279  

 280  

4. Study Pharmacokinetics and Bioavailability: 281  

Conduct studies to determine the bioavailability, metabolism, and pharmacokinetics of 282  

glauconite in humans. This information is critical for establishing appropriate dosing regimens, 283  

understanding potential side effects, and ensuring safe and effective use. 284  

 285  

5. Assess Long-Term Safety and Interactions: 286  

Long-term studies are needed to assess the safety of glauconite, particularly in combination 287  

with other cancer treatments. These studies should explore potential toxicity, interactions with 288  

conventional therapies, and the overall impact on patient outcomes. 289  

 290  

Conclusion 291  

In conclusion, glauconites, a naturally abundant group of clay minerals, demonstrate promising 292  

anti-cancer properties through their antioxidant, apoptotic, and anti-angiogenic mechanisms. 293  

These properties suggest that glauconite holds significant potential as a novel therapeutic agent 294  

in the fight against cancer. The mineral's ability to neutralize free radicals, induce programmed 295  

cell death, and inhibit the formation of new blood vessels offers a multi-faceted approach to 296  

cancer treatment. 297  

 298  

From a pharmaceutical perspective, glauconite represents an exciting advancement in cancer 299  

management. However, the current research is preliminary, and further studies are essential to 300  

fully understand its mechanisms of action and optimize its formulations for clinical use. 301  

Specifically, large-scale, well-designed clinical trials are necessary to evaluate the efficacy, 302  

safety, and optimal dosing of glauconite across various cancer types. These trials will provide 303  



 

 

critical insights into how glauconite can be effectively integrated into existing cancer treatment 304  

protocols. 305  

 306  

Future research should also focus on addressing the gaps identified in current studies, such as 307  

the variability in glauconite composition, its bioavailability and pharmacokinetics, and 308  

potential interactions with other therapies. Additionally, investigating the long-term safety and 309  

potential side effects of glauconite will be crucial for ensuring its safe use in clinical settings. 310  

 311  

The integration of glauconite into pharmaceutical care could offer a valuable alternative or 312  

complement to conventional cancer therapies, potentially enhancing treatment outcomes and 313  

improving patient care. As research progresses, glauconite's role in oncology may become 314  

more defined, leading to novel therapeutic options and innovative approaches in cancer 315  

treatment. Continued research and development are vital to unlocking the full potential of 316  

glauconite and ensuring its successful application in clinical practice. 317  

 318  
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