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Lipsticks are one of the most widely used cosmetic products. Social, psychological, and therapeutic benefits can be

attained from using lipstick. The beauty and attractiveness of a person are enhanced as lipsticks colour the lips and

protect them from the external environment.

lipsticks  lipstick’s formulations  cosmetics  characterization of lipsticks

lipsticks methods of preparation

1. History of Lipstick

Lipstick was first discovered as a rough fragment of brick in ancient Mesopotamia . Colouring lips is an ancient

tradition that dates to the prehistoric period . Lipstick was first introduced in France in 1869 as a cosmetic product

made from animal fat and beeswax . The availability of lipstick in the form of cylindrical metal tubes was

introduced in 1915 . Presently lipsticks have become an essential product for many consumers. There is an

extensive choice of colour shades and textures. This can be observed from the fact that lipstick is being marketed

in hundreds of shades of colours to satisfy the increasing demand .

2. Ingredients of Lipstick

Synthetic and natural waxes are a dominant feature of lipstick fabrication. To generate a sufficient film when the

stick is applied to the lips, the oil combination must blend closely with the waxes . The wax mixture’s composition

is quite important. Using a mixture of waxes with varying melting points and controlling the ultimate melting point of

the stick by adding an appropriate amount of a high melting point wax yields the best results. Paraffin wax is one of

the phase change materials. It has a high heat storage capacity, is readily available, and is inexpensive . Slack

wax is obtained in the initial step of paraffin wax manufacturing by solvent dewaxing vacuum distillates followed by

chilling and filtration. This procedure makes use of an industrial vacuum-rotary filter. After filtration, the slack wax is

separated from the remaining solvent, fractioned, and refined into white paraffin wax. As a result, the capacity of

fossil paraffin wax production is inextricably related to lubricant production and, more broadly, crude oil refining .

A four-week study was conducted to investigate the effect of the paraffin wax mask pack on the skin of 20 healthy

males and females.
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There are two forms of paraffin waxes: macrocrystalline wax and microcrystalline wax, both of which have

significant physical differences in various aspects. Microcrystalline wax is opaque, plastic, malleable, and sticky,

whereas macrocrystalline wax is translucent, glossy, slippery, and brittle . Microcrystalline wax is derived from

heavy distillates and used in a variety of applications such as cosmetics, rubber compounds, candles, and metal

casting to take advantage of its unique flexibility, viscosity, temperature tolerance, and adhesive properties .

Recent evidence suggests that the microcrystalline wax was utilized in lipsticks production as a lipstick base and

stiffening agent . Ozokerite wax is manufactured from coal and shale . It helps to raise the melting point of

the stick . Lipsticks containing more than 10% ozokerite have a tendency to crumble when applied . Ceresin

wax is also known as mineral wax, and it refers to a type of ozokerite that has been refined using sulphuric acid.

Ceresin wax is now a generic term for commercial goods that combine pure ozokerite with other solid

hydrocarbons to produce waxes with varying melting points. It is comparable with ozokerite in that it is used to

raise the melting point of a product .

Butyl stearate is a useful substance to utilise with castor oil.

In some lipstick formulations, oleyl alcohol is utilised to substitute castor oil. The substance is a superior eosin

solvent to castor oil and can be used to make high-staining sticks. If the waxes are adjusted to provide the product

a high melting point, a stick based on oleyl alcohol distributes easily and evenly but leaves an oily film. To prevent

rancidity, an antioxidant should be included in the lipstick formulations containing oleyl alcohol . However, lipstick

dermatitis caused by oleyl alcohol was originally documented in 1960, and there have been sporadic reports of

allergic responses to oleyl alcohol since then, mostly in cosmetics. Because it is not routinely tested, oleyl alcohol

may be a more frequent allergy than the few reports suggest .

A number of studies have begun to highlight the safety of the natural preservatives compared with synthetics 

. It was suggested that a high antimicrobial efficacy could prolong the shelf-life of products . However,

synthetic preservatives have a high risk of causing adverse reactions to skin . Parabens (PHB) are the most

widely used synthetic preservatives in cosmetic products . Contact dermatitis has been documented as a

hypersensitivity reaction to parabens . They have weak oestrogen-like properties, suggesting a correlation

between breast cancer and parabens, and often cause skin irritation and provoke allergy reactions . Among the

cosmetics, lipsticks were reported to have the highest concentrations of parabens . For example, antimicrobial

preservatives such as methylparaben and other parabens are frequently employed in cosmetics and in oral and

topical pharmaceutical formulations. Moreover, lipstick may also contain 0.1 percent propyl-p-hydroxybenzoate as

preservative. Concentrations of 0.2 percent of propyl-p-hydroxybenzoate can elicit a minor burning sensation and,

on rare occasions, an eosin allergic reaction on sensitive skin .

Evans and Bishop discovered vitamin E as an essential dietary element for rat reproduction in 1922 . Vitamin E

is available in a natural form and synthetic form (α-tocopherol) . However, there has been no detailed

investigation of using natural vitamin E or the synthetic one in the fabrication of lipsticks. Therefore, vitamin E has

been used in lipstick preparations as an antioxidant .
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Lanolin is utilised in cosmetics and topical medications because of its emollient qualities. Blending with anhydrous

lanolin (wool fat) is typical, and the quantity utilised can range from 2% to 20%. A high lanolin content is beneficial

when a specific emollient effect is desired or when a thick, unctuous film is preferred. Sticks with a high lanolin

content might be oily or sticky, and the fragrance can be prominent, especially during storage. A lipstick may be

made by combining the ingredients in the right amounts. It is more common to use fatty materials as blending

agents, such as lanolin or one of the lanolin derivatives. Plasticizing is a term used to describe the action of these

materials. They increase the thickness and durability of the film while improving its spreading characteristics. They

also prevent liquid materials from separating from solids, which might result in sweating or blooming in the final

product . Nonetheless, despite the benefits, after repeated or prolonged use, lanolin may cause

contact allergy in 1.2% to 6.9% of dermatitis patients .

Titanium dioxide is used in lipsticks as pigment or to alter the colour of the basic pigments. It has a high degree of

brightness, which could give it a covering power over other white pigments . When it comes to covering

power, it outperforms and is preferred over zinc oxide in lipsticks and other cosmetic items . It was originally used

to create vibrant effects with high colour proportions, but it is now widely employed with low colour proportions to

create delicate pastel tones, while maintaining the required degree of opacity .

The primary colouring elements, as opposed to the staining materials, are insoluble dyestuffs and lake colours

such as calcium, barium, and aluminium lakes. Depending on the tint and opacity of the film, the amount utilised in

a lipstick varies between 10% and 15% . To guarantee a smooth application, colours must have a fine and

consistent particle size. They must have appropriate colouring and covering strength, as well as good opacity. The

features of the colours’ behaviour with oil are also important because they influence the ultimate uniformity of the

mass . Two or three percent isopropyl myristate or isopropyl palmitate produces a similarly effective gloss, and

this concentration has no effect on the film’s durability . However, one of the primary concerns is the presence of

lead in lipsticks and colouring chemicals .

Acetoglycerides are blending agents that alter the rheological properties of oils, fats, and waxes in lipstick

formulations. They add plasticity properties to the stick formulations, allowing them to remain solid in hot weather

and to maintain spreadability qualities at low temperatures . For the purposes of formulation, they can be

divided into two categories: liquid and solid. If the liquid acetoglycerides have a plasticizing effect on the oily

ingredients, and the solid acetoglycerides have a comparable impact on the waxes, their behaviour may be

explained. As a consequence, a mixture of two parts solid acetoglyceride and one part liquid acetoglyceride will

provide a better outcome than utilising them separately .

The phrase “bromo mixture” refers to the component of the product that leaves an indelible stain, as opposed to

the opaque film of colour produced by insoluble pigments. Bromo mixture is a solution that consists of dyestuff

(also known as bromo acids) for staining in combination with appropriate ingredients . The dyestuffs examples

are fluoresceins, halogenated fluoresceins, and related water-insoluble dyes . Bromo acids available in D and C

colours are divided into two groups: red bromo acids that produce a red or reddish-blue stain and orange-red

bromo acids that produce a pink to yellowish-pink stain . Even though the undissolved dyestuff is finely
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disseminated, it stays suspended in the oil/wax film if castor oil is the only solvent present in the formula. The

undissolved dyestuffs have a mild abrasive impact and the potential for allergic consequences if they are not

detected and present in the finished product . Bromo acid solvents such as tetrahydrofuryl alcohol and esters

such as acetate, stearate, and benzoate are effective, albeit some of the esters, particularly the acetate, have

penetrating odours that must be covered with appropriate scents . Getting a suitable solvency lipstick base for

bromo has always been a challenge . Therefore, solvents of this sort tend to dry out the skin and can cause

dermatitis, but because they dissolve up to 25% of bromo acids, only small amounts are needed to achieve good

staining results. The quantity of emollient should be increased to counteract any drying effects .

Ripe fruit powder of Shikakai is a medicinal plant from which the fruits of this plant are used as surfactant in the

formulation of lipsticks . The finding of the McClements et al. (2017) is consistent with Schreiner et al. (2020),

which noted that the use of natural surfactants encourage the production of environmentally friendly formulations,

in line with the lower toxicity of such compounds .

Lemon oil is a colourless or yellow liquid and has a strong scent of lemon. The oil has an aroma of citrus . It is

used for flavouring lemon and exhibits some benefits such as antioxidant, anti-aging, and antimicrobial properties

that are effective for bacterial and fungal infections . Thus, the incorporation of lemon oil in lipsticks is essential

for enhancing the formulation quality .

Flavouring agents play an important role in the taste-masking of a lipstick’s ingredients. Kadu et al. (2015) and

Sharma (2018) highlighted that the flavouring agents are an essential component to mask the odour of the fatty or

wax base as well as imparting an attractive flavour . Sainath et al. (2016), Bhagwat et al. (2017), and

Rasheed et al. (2020) used strawberry essence , and Sunil et al. (2013) used orange essence . Mango

butter, also known as Amra, manga, or mango, is a tropical fruit derived from Mangifera indica and belongs to the

Anacardiaceae family. It contains a wide spectrum of therapeutic benefits in practically every part of the plant. The

extracts of M. indica have been reported to have antiviral, antibacterial, analgesic, anti-inflammatory,

immunomodulatory, anti-amoebic, cardiotonic, and diuretic effects .

Both natural and synthetic colourants are used in lipstick. Synthetic colourants may cause adverse health effects.

Natural colourants are safer and provide additional benefits, including antioxidant activity . Sunil et al. (2013)

and Chaudhari et al. (2019) utilized beet root juice as a colourant in the formulation of lipsticks . Beetroot

(Beta vulgaris) is the main source of natural red dye, called “beetroot red” . Betanine is the main part of the red

colorant extracted from common beetroot . The roots are most typically deep red to purple in colour due to a

variety of betalain pigments . Different quantities of beetroot result in different colours of lipstick. Chaudhari et al.

(2019) formulated three lipsticks with different quantities of beetroot; 3 g: pink, 7 g: dark red, 5 g pinkish red .

Sunil et al. (2013) only formulated a lipstick using 6 g of beetroot, resulting in a red colour lipstick . Additionally,

Chaudhari et al. (2019) used decoction process involving beetroot with ethanol for the extraction of colour pigment,

while Sunil et al. (2013) did not report the extraction process . Several studies used turmeric powder and 2%

turmeric extract, which results in a yellow colour lipstick . Different degrees of the brown colour in the lipstick

could be obtained by the inclusion of cocoa bean (Theobroma cocoa) during the formulation processes . The
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tree Theobroma cacao L. is a small in size tree and 4–8 m tall evergreen of the Sterculiaceae family that is

endemic to the tropical Americas. Cocoa beans are high in carbohydrates (31%), protein (11%), fat (54%), fibre

(16%), and minerals . They consist of polyphenols, which include both flavonoids and non-flavonoids, and are

the most bioactive components possessing antioxidant and anti-inflammatory properties .

Lycopene is a naturally occurring carotenoid that gives tomatoes, rosehips, watermelon, and pink grapefruit their

red colour . Carotenoids have been linked to a lower risk of degenerative illnesses in epidemiological research.

On the one hand, lycopene has been shown to have a variety of pharmacological and nutritional effects in animals

and humans, as well as promising antioxidant advantages . There is a relatively small body of literature that

presents the use of lycopene as a herbal lipstick ingredient .

Due to its potential biological applications, such as antioxidant, anticarcinogenic, and anti-inflammatory properties,

pomegranate constituents (Punica granatum) could be employed as a desirable ingredient for the formulations

lipsticks . A considerable amount of literature has been published on Punica granatum herbal-based lipstick.

These studies have revealed the benefits of using Punica granatum as a natural colouring agent in the herbal-

based lipsticks . Because it contains anthocyanin pigment, jati leaves (Tectona grandis L.f.) are plants

of the Verbenaceae family that can be used as a natural dye . Anthocyanins have different colours based on the

type of plant. They are available as blue, purple, violet, magenta, red, and orange colours . Jati leaves (Tectona

grandis L.f.) are suggested to be used a pigment in the preparation of natural lipsticks in concentrations ranging

from 18% to 22% . Anthocyanins could be extracted also from grapes, blueberry, plum, purple cabbage, and

blackberry .

Natural preservatives have been documented to be used in the preparation of lipstick, such as tea tree, lemon

grass, rosemary, lavender, and ginger powder . As an alternative to parabens, ginger (Zingiber officinale) has

been widely tested for its antimicrobial activity . It is a common plant in the Zingiberaceae family that is

widely grown in China’s central, southeastern, and southwestern regions, as well as throughout tropical Asia .

Much of the current literature on ginger pays particular attention to isolating and analysing pharmacologically a

variety of bioactive compounds such as tannins, flavonoids, glycosides, essential oils, furostanol, spirostanol,

saponins, phytosterols, amides, and alkaloids from different parts of the plants . One longitudinal study found

that ginger extract showed a potent antimicrobial activity against food-borne pathogens such as Pseudomonas

aruginosa, Staphylococcus aureus, Klebsiella spp., Vibrio cholerae, Escherichia coli, and Salmonella spp. .

Although some research has been carried out on the investigation of ginger antimicrobial activity, no studies have

been found specifically for the investigation of antimicrobial activity of ginger in a lipstick formulation.

Curcuma longa (turmeric) was utilised as a spice in food and as a medicinal plant for a variety of ailments,

including inflammation, pain, wound healing, and digestive issues. Turmeric and its bioactive curcuminoid

polyphenols have been shown to impact a range of chronic diseases in preclinical studies . A spectrum of

antimicrobial activity was concluded for different fractions of turmeric against Staphylococcus aureus, suggesting

the use of turmeric for the management of microbial infections . However, several studies have used turmeric

powder in the formulation of lipstick as an antimicrobial agent . It has also been suggested as a natural colouring
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agent in the manufacturing of lipstick . The Cactaceae family’s Hylocereus polyrhizus, sometimes known as

dragon fruit, has been used as a red colouring agent in lipstick preparations . It was found to have potential

antimicrobial activity in natural lipstick formulations when tested against the growth of Escherichia coli, Klebsiella

pneumonia, Salmonella typhimurium, Staphylococcus aureus, and Enterococcus faecalis .

Vanilla essence has been utilized as a preservative in lipstick formulation . Vanilla essence could be extracted

from the vanilla pod of Vanilla planifolia. Vanilla planifolia belongs to the Orchidaceae family and is a perennial

hanging plant native to tropical rainforests in Mexico, as well as in Madagascar, Tahiti, Indonesia, Seychelles, and

the Philippines . Vanilla has a long list of health advantages, such as antioxidant, antineoplastic, and cholesterol

lowering effects; anti-sickling activity; and antimicrobial activity against Staphylococcus aureus, Staphylococcus

epidermidis, Bacillus cereus, Escherichia coli, and Yersinia enterocolitica . It has the ability to suppress

peroxynitrite-mediated processes, which are significant in neurodegenerative illnesses including Alzheimer’s and

Parkinson’s . The vast majority of studies on using vanilla essence in lipstick formulations have been

quantitative. Based on the reviewed data, there is no single study that has investigated the preservation effects of

vanilla essence in lipstick.

Olive oil is one of the major components of olive fruit, which are grown on the olive tree (Olea eumpaea). Oleic

acid, phenolic compounds, and squalene are the main active ingredients in olive oil. The phenolics include hydroxy

tyrosol, tyrosol, and oleuropein, which are found in the virgin olive oil and have been shown to have antioxidant

properties . Phenolics can be used to reduce the incidence of coronary heart disease and hypertension; reduce

the risk of some cancers, including as breast, skin, and colon cancer; and to present antimicrobial activity and anti-

inflammation activity . Olive oil has been used as a blending agent in the formulation of lipsticks . It has

also been utilised as a base for the preparation of water in olive oil (W/O) types of lipsticks . Sainath et al. (2016),

Patil et al. (2019), and Karanje et al. (2020) used olive oil in their study . However, there was no further

discussion about the role of olive oil in their lipstick formulation. A study by Viola and Violab (2009) mentioned that

the phenol structure of olive oil has shown antioxidant action, especially oleuropeine, which acts against free

radicals at the skin level . Olive oil has an inhibitory effect on sun-induced cancer development when applied on

the skin after the sun exposure . On the other hand, Gorini et al. (2019) indicated that topical treatment with

olive oil has a detrimental effect on skin barrier function and has the potential to promote the development of and to

exacerbate existing atopic dermatitis .

Castor oil, also known as ricinus oil, is obtained from the seeds of the castor oil plant Ricinuscommunis and

characterized as colourless to very pale yellow . The high viscosity of castor oil could prevent lipsticks from

smearing off, enhance the stability towards oxidation degradation, and be compatible with other ingredients 

. Castor oil was commonly utilised in hairstyling. Today, it is widely used as a lipstick base because of its

viscosity and texture. In addition, because of its high solvent power for bromo acids, it is occasionally employed as

lipstick stains .

Beeswax is a natural wax from honeybees of the genus Apis, and it is recognised as a mandatory ingredient in the

formulation of lipstick . It is used as a glazing agent for a glossy look as well as to harden the texture of the
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lipstick . Beeswax also helps to retain moisture for dry and chapped lips . Various research

studies have also discovered that beeswax contains small amounts of natural antibacterial agents and can help

prevent painful inflammation that comes with an infection . However, there was a slight difference in the

quantity of beeswax and castor oil from the study by Aher et al. (2012), where the quantity for beeswax used was

15 grams, castor oil was 36 grams, while Sunil et al. (2013) used 36 grams of beeswax and 16 grams of castor oil

. Both results reported a stable formulation of lipstick . However, no research article focused on the

quantity significance of the beeswax and castor oil formulation.

Different types of wax were used to harden lipstick formulations. Patil et al. (2019), Bhagwat et al. (2017), Maru

and Lahoti (2018), and Ghongade et al. (2021) used carnauba wax, while Lwin et al. (2020) use candelilla wax.

Sunil et al. (2013) and Chaudhari et al. (2019) used paraffin wax . All of these waxes are in

categories as hardening agents, which are responsible for the hardness of the lipstick . The differences between

these waxes are their melting points: carnauba wax: 80 to 88 °C ; candelilla wax: ranging from 61 to 89 °C ;

paraffin wax: various grades with different specified melting ranges are commercially available . Carnauba wax

is made from the leaves of the carnauba palm (Copernicia prunifera), which grows exclusively in the arid northeast

of Brazil’s Caatinga region (scrublands); it is a hard wax with the great melting point of natural wax and has a low

solubility . The natural carnauba leaves are coated with a waxy material which is the raw material for the

production of carnauba wax . Due to its high melting point, carnauba wax was suggested as a good base and

moisturizer for the formulation of lipsticks . Candelilla bushes (typically Euphorbia cerifera, syn. Euphorbia

antisyphilitica) occur wild in northern Mexico and southern Texas, and candelilla wax is produced from their leaves

and stems . Boiling the plant material or extracting it with benzene are the two methods for obtaining candelilla

wax, and it is commercially accessible in a yellow to brown hue . It has been used in the food industry and in

cosmetics and personal care products, especially lipsticks . Alkenones wax was suggested as a promising

base for lipstick and other personal care products . It is an off-white waxy solid at room temperature and

obtained from Isochrysis sp. .

Copra from the coconut palm (Cocos nucifera) is the dried kernel of the coconut, used to make coconut oil. It

ranges in colour from white to a light brownish yellow. Coconut oil has a high concentration of low molecular weight

saturated fatty acids, which are what distinguishes lauric oil from other oils . The cholesterol-lowering,

reduced risk of cardiovascular diseases (CVDs), weight loss, improved cognitive capabilities, antibacterial activity,

and other health benefits of coconut oil have been reported . It was concluded that the inclusion of coconut oil in

lip preparations could soften, moisturize, and make lips look more healthy .

Hylocereus polyrhizus (pitaya) is a Cactaceae plant family that is known in Asia as “dragon fruit” . It has the hue

of the pulpy exocarp and/or the soft fleshy heart (mesocarp or endocarp), which carries the seed . Pitaya has

been linked to a variety of health benefits, including cancer prevention, anti-inflammatory and anti-diabetic

properties, and cardiovascular mortality risk reduction . As Pitaya contains a substantial amount of linoleic and

linolenic acids, which are unsaturated fatty acids (UFAs), pitaya seed oil is normally included in natural lipstick

formulations . UFAs control the flow of oil through the skin and then improve the metabolism process within the

skin .
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Mangosteen rind (Garcinia mangostana L.) is considered to be a waste product and contains different types of

water-soluble antioxidants. Alpha mangostin and other xanthones, which are found in the rind of mangosteen, have

been shown to exhibit considerable antioxidant action . The highest antioxidant activity was concluded for

lipstick formulations prepared with 8 g of mangosteen rind extract .

3. Method of Preparation

Lipstick production varies very slightly depending on the type of ingredients used. The moulding method may be

suggested as a standard procedure for the preparation of lipsticks (Figure 1).

Figure 1. The general method of preparation for lipsticks.
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