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Abstract— The cosmetics industry has seen a significant 

shift towards natural ingredients, with minerals playing 

a crucial role. This paper provides a comprehensive 

overview of the use of natural minerals in cosmetics, 

pharmaceuticals, and other applications. It explores the 

history of mineral-based cosmetics, from their use in 

ancient civilizations to their prominence in the modern 

beauty market. A detailed market overview is presented, 

highlighting market size, growth projections, and key 

segments. The paper also outlines the advantages and 

disadvantages of using minerals in beauty products and 

defines their ideal properties. A broad classification of 

natural minerals is provided, including a detailed list of 

minerals used in cosmetics with their sources, 

characteristics, and applications. The document further 

delves into various methods of mineral extraction, such 

as underground, surface, and placer mining, and briefly 

discusses testing methods like in vitro and in vivo testing. 

The findings underscore the growing importance of 

natural minerals as safe, effective, and versatile 

ingredients in cosmetic formulations, driven by 

consumer demand for non-toxic and skin-friendly 

products. 

 

Index Terms— Cosmetics, Minerals, Natural, Beauty, 

Extraction, Mineral Makeup 

 

I. INTRODUCTION 

 

Minerals are naturally occurring inorganic substances 

with specific chemical compositions and physical 

properties. They are essential for various biological 

processes and are used in a wide range of applications, 

including cosmetics, pharmaceuticals, and 

construction. In ancient times, early humans relied on 

natural minerals as raw materials for tools, ornaments, 

construction, and pigments. These minerals, obtained 

from the Earth’s crust through methods like mining 

and quarrying, are formed over millions of years due 

to heat, pressure, and chemical reactions. In 

cosmetology, minerals have been used since ancient 

times for their color, texture, and skin-friendly 

properties. Ground into fine powders, they are added 

to beauty products like foundation, eyeshadow, 

lipstick, and skincare items. Minerals are valued for 

being natural, non-toxic, and gentle on the skin, 

making them ideal ingredients in many modern and 

traditional beauty products. 

 

II.HISTORY OF MINERAL COSMETICS 

 

The use of natural minerals in cosmetics is a practice 

that spans from ancient civilizations to the present day. 

In ancient Egypt, kohl, an eyeliner made from 

antimony sulfide, was used by figures like Cleopatra. 

Similarly, ancient Greeks and Romans used chalk or 

lead face powder to whiten their complexions. While 

the industrial age saw a shift towards synthetic 

chemicals, the mid-20th century marked a 

revitalization of mineral makeup as a natural 

alternative, initially popular among people with 

sensitive skin. The 19th century saw the invention of 

cosmetic deodorants, and zinc oxide replaced lead and 

copper mixtures in facial powders. Today, mineral 

ingredients remain important in cosmetics for 

foundational coverage and decorative effects. 
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III.GLOBAL MINERAL COSMETICS MARKET - 

OVERVIEW 

 

MARKET SIZE AND GROWTH 

In 2023, the global mineral cosmetics market was 

valued at approximately USD 4 billion, with 

projections estimating growth to USD 6.4 billion by 

2030, at a CAGR of ~7%. The Indian market alone 

was valued at approximately USD 0.30 billion in 

2024, with expectations to reach USD 0.40 billion by 

2033, growing at a CAGR of 2.7%. 

 

MARKET SEGMENTATION 

By Product Type: Face products (foundations, 

blushes, bronzers) hold the largest share (42–44%) and 

are the fastest-growing segment, driven by their non-

comedogenic and SPF benefits. Lip products account 

for the next largest share (25%), followed by eye 

products (20%). 

 

Challenges and Threats: The industry faces challenges 

such as higher raw-material costs, consumer 

misconceptions about performance, and stricter 

regulatory pressures. The competitive landscape 

requires brands to differentiate through performance, 

packaging, and sustainability. 

 

ADVANTAGES OF MINERALS 

Gentle on Skin: Minerals like zinc oxide and titanium 

dioxide are non-irritating and suitable for sensitive 

skin. 

 

Chemical-Free: They are free from harsh chemicals, 

synthetic dyes, and preservatives, reducing the risk of 

allergic reactions. 

 

Sun Protection: Minerals like zinc oxide and titanium 

dioxide offer natural sun protection by reflecting 

harmful UV rays. 

 

Non-Comedogenic: They do not clog pores, reducing 

the risk of breakouts. 

 

Anti-inflammatory Properties: Zinc has soothing 

effects on irritated or inflamed skin. 

 

Long Shelf Life: Mineral cosmetics are less likely to 

support bacterial growth, leading to a longer shelf life. 

 

Lightweight and Breathable: Mineral powders feel 

light on the skin, allowing it to breathe. 

 

Oil-Absorbing: Minerals like kaolin clay and mica 

help absorb excess oil, providing a matte finish. 

 

Long-lasting: They often stay on the skin longer and 

resist sweat and humidity. 

 

Natural Glow: They provide a natural radiant finish 

without looking oily or heavy. 

 

DISADVANTAGES OF NATURAL MINERALS 

Limited Coverage: Mineral makeup may offer less 

coverage than traditional foundations. 

 

Drying Effect: Some minerals like kaolin clay can 

absorb natural skin oils, which may cause dryness. 

 

Inhalation Risk: Loose mineral powders can become 

airborne, and if inhaled frequently, may irritate the 

lungs. 

 

Allergic Reactions: Though rare, minerals like 

bismuth oxychloride can cause skin irritation. 

 

Environmental Concerns: The mining of minerals can 

cause environmental damage and raise ethical issues. 

 

Heavy Metal Contamination: Natural minerals can 

sometimes be contaminated with harmful heavy 

metals like lead and arsenic. 

 

Price: Natural and highly purified mineral products 

can be more expensive. 

 

IDEAL PROPERTIES OF MINERALS 

Ideal minerals for cosmetic use possess several 

properties: 

 

Skin Compatibility: They are well-tolerated by 

sensitive skin and are less likely to cause irritation. 

 

Oil Absorption: Minerals like kaolin and talc absorb 

excess oil, creating a matte finish. 

 

Smooth Application: Finely milled minerals have a 

silky texture that blends easily. 
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Sun Protection: Zinc oxide and titanium dioxide act as 

physical sunscreens. 

 

Non-Toxicity: Minerals like zinc oxide, titanium 

dioxide, and iron oxide are non-toxic. 

 

Stability: They resist degradation over time or from 

exposure to light and heat. 

 

High Surface Area: This property makes them useful 

in a variety of formulations. 

 

IV. CLASSIFICATION OF NATURAL MINERALS 

LIST OF MINERALS FROM ANIMAL SOURCE 

 

While most minerals are of inorganic origin, a few 

animal-derived materials are used in cosmetics. 

 

Pearl Powder: A finely milled substance from crushed 

saltwater or freshwater pearls. It is rich in calcium, 

magnesium, zinc, and amino acids, and is used in 

luxury skincare, anti-aging creams, and face masks. 

 

Shell Powder: Made by grinding the shells of marine 

animals or eggshells. Composed mainly of calcium 

carbonate, it is used as an exfoliant, mineralizing 

agent, and natural pigment. 

 

A LIST OF MINERALS USED IN COSMETICS 

 

EXTRACTION & PROCESSING 

Mineral extraction is the process of mining and 

retrieving minerals from the Earth. It is a crucial step 

to obtain minerals in their pure form for various 

applications, including cosmetics and 

pharmaceuticals. There are several methods of mineral 

extraction, each suited for different types of mineral 

deposits. 

 

A. Underground Mining 

This method is used when the ore is located deep 

underground. It involves excavating tunnels and 

rooms beneath the Earth's surface to reach the mineral 

deposit. It is a more costly process than surface mining 

due to the required infrastructure. Methods include: 

 

Blast Mining: Explosives are used to loosen rock and 

open up the area. 

 

Room and Pillar Mining: Pillars of rock are left to 

support the ceiling while the surrounding mineral is 

extracted. 

 

Retreat Mining: Pillars are systematically removed, 

causing the mine to collapse inward. 

 

Block Caving: The bottom of a rock mass is blasted, 

causing the roof to collapse and fill the hole. 

 

Cut and Fill: The ore body is sliced horizontally and 

backfilled after excavation. 

 

Drift and Fill: Drifts are mined horizontally into the 

side of a mountain, and the holes are backfilled. 

 

Longwall Mining: Primarily used in coal mining, it 

involves a shearer grinding coal off the mine face. 

 

 

Licensed by Google 

B. Surface Mining 

Surface mining, or open-pit mining, is used for 

deposits located near the surface. It is less expensive 

than underground mining and is used for large, low-

grade ore bodies. The main types include: 

 

Open-pit Mining: Large pits are dug to extract ore. 

 

Quarrying: Used for extracting building materials like 

stone and sand. 

 

Strip Mining: Removing a layer of overburden to 

access minerals. 

 

Mountaintop Removal: Removing the summit of a 

mountain to expose coal seams. 

 

C. Placer Mining 

This method is used to extract minerals from alluvial 

deposits, typically in riverbeds or coastal zones. It 

involves separating heavy minerals from lighter sand 

and gravel using water. 

 

D. In-situ Leaching 

This technique involves injecting a solvent into an ore 

body to dissolve the mineral, which is then pumped to 

the surface. It is a cost-effective method for extracting 

minerals like copper and uranium. 
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E. Phyto-mining 

Phyto-mining uses plants to absorb metals and other 

minerals from the soil. The plants are then harvested 

and incinerated to recover the minerals. It is a more 

environmentally friendly method but is still in the 

developmental stage. 

 

F. Coal Mining 

This is a specific type of mining for coal, involving 

both underground and surface methods. 

 

V. TESTING 

 

Testing is crucial to ensure the safety and efficacy of 

mineral-based cosmetic products. 

 

A. In-vitro Testing 

This type of testing is performed in a controlled 

environment outside of a living organism, typically in 

test tubes or cell cultures. It is used to evaluate the anti-

inflammatory, antioxidant, and anti-microbial 

properties of minerals. 

 

B. In-vivo Testing 

This testing is conducted on a living organism, such as 

an animal or human volunteer. It is used to assess skin 

compatibility, irritation, and allergic reactions to the 

final product. 

 

VI. CONCLUSION 

 

The demand for natural and safe cosmetic ingredients 

has firmly positioned minerals at the forefront of the 

beauty industry. As a result, the global mineral 

cosmetics market continues to experience significant 

growth. This paper detailed the diverse applications of 

minerals in cosmetics and pharmaceuticals, 

highlighting their unique properties as colorants, 

fillers, sun protectants, and active ingredients. The 

historical context of mineral use, coupled with modern 

extraction and processing technologies, demonstrates 

their long-standing value and evolving role. While 

challenges such as cost and potential contamination 

exist, the advantages of mineral-based products—

including their non-toxic, anti-inflammatory, and sun-

protective qualities—outweigh these concerns. By 

understanding the ideal properties and varied 

classifications of these natural substances, formulators 

can continue to innovate, providing consumers with 

effective and gentle alternatives to traditional 

chemical-laden cosmetics. 
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