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Synthetic polymers have become an indispensable component in the formulation of 

various cosmetic products, including skincare, haircare, and color cosmetics. This 

review aims to provide a comprehensive overview of the commonly used synthetic 

polymers in cosmetics, their applications, and safety profiles. Polymers such as 

polyacrylates, polyvinylpyrrolidone (PVP), polyethylene (PE), and polypropylene (PP) 

are widely employed as film-formers, thickening agents, and stabilizer .The benefits of 

these polymers, including improved product texture, enhanced durability, and controlled 

release of active ingredients, are discussed. However, concerns regarding the potential 

toxicity, biodegradability, and environmental impact of these synthetic polymers are 

also addressed. Regulatory frameworks governing the use of synthetic polymers in 

cosmetics across different regions, including the EU, US, and Asia, are reviewed. Future 

directions for research and development of safer, more sustainable synthetic polymers 

in cosmetics are highlighted. In this review, Natural, semi-synthetic and synthetic 

polymers are bandied considering their exemplifications. The exemplifications of 

synthetic polymers used in cosmetics has been explained with their advantages and 

disadvantages. 
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INTRODUCTION 

21st century, cosmetic and personal care industries 

have been increasing rapidly. The global 

cosmetics Market is projected to register a 

compound annual growth rate of 4.3 % during the 

forecast.(1) The use of plastic products is 

increasing everywhere in the world. This is 

because plastic products last a long time are very 

strong do not react with living things and can keep 

things safe inside them. People like using plastic 

because it is convenient and useful. However it is 

important to be aware of the impact of plastic on 

the environment and try to reduce our use of plastic 

whenever possible.(2) Cosmetics are product’s  

that we use on our skin lips , hair and nails as well 

as on teeth and even inside our mouth .These 

products can include things like makeup, lotions, 

and toothpaste. The European commission has a 

https://www.ijpsjournal.com/
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specific definition for cosmetics which helps to 

regulate the industry and ensure that product are 

safe for consumers to use. It’s  important to be 

aware of what were putting on our bodies so we 

can make informed choices about the products we 

use.(3)The production of plastic has been increasi

ng rapidly since 1950 when it was reported at 1. 7

 million tons. By 2018 global plastic production h

ad reached 360 million tons with Asia contributin

g 51% of the total amount. This exponential grow

th in plastic production has led to environmental c

oncerns due to the large amount of plastic waste g

enerated. It is important for us to find sustainable 

solutions to reduce plastic usage and increase rec

ycling efforts to protect our planet.(4) Polymers 

are an important class of raw accoutrements of 

ornamental phrasings, being essential in the 

product of high- performance products. They’re 

classified as synthetic,semi-synthetic, or 

natural(5)( Figure 1) macromolecules composed 

of numerous repeating units( monomers) generally 

arranged in the form of a chain. In cosmetics 

phrasings, its structural diversity is used to 

promote a variety of functions as rheology 

modifiers, thickeners, froth stabilizers and 

destabilizer, emulsifier, fixative, exertion and film 

formers.( 6) 

                                         figure :- (1)  Types of polymers applied Cosmetics .

Polymers  :-  

Any of a class of materials, either natural or 

artificial, made up of multiples of smaller chemical 

units termed monomers, or macromolecules, is 

referred to as a polymer. Numerous minerals and 

man-made paraphernalia are based on polymers, 

which also comprise a wide variety of 

paraphernalia found in living things. An unknown 

number of monomer units Is denoted by the term 

polymer. It is sometimes referred to as a high 

polymer when there are genuinely a lot of 

monomers. Monomers with the same molecular 

weight, structure, and chemical composition are 

not the only possible polymers. Most natural and 

artificial polymers still consist of two or more 

distinct kinds of monomers; these polymers are 

called copolymers. 

❖ Natural Polymers :-        

Natural polymers are commonly used in 

cosmetics 

because they are safe for our bodies and the envi

ronment. They are also popular with consumers 

and can be used in a variety of beauty products li

ke makeup skin care and hair care. These natural

 polymers can also act as stabilizers and modifier

s in cosmetic formulations making them versatil

e and valuable ingredients in the beauty industry  

(10,11)Polysaccharides are a type of natural poly

mer that are commonly used in various products

Some examples of polysaccharides include starc
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h ,xanthan gum ,guar gum ,carrageenan alginate 

pectin, gelatine ,agar ,collagen and hyaluronic ac

id. These substances are important in many indu

stries such as food production and pharmaceutic

als due to their unique properties and functions. 

Overall polysaccharides play a significant role in

the development of numerous everyday products

that we use.(12)The use of starch combined with

 natural polymers like chitosan has been found to

 have antioxidative properties when applied to th

e skin. This combination has been utilized for va

rious activities and benefits for the skin. Researc

hers have studied the effects of this compound a

nd have found positive results in terms of its anti

oxidant release and overall impact on the skin. T

he use of these natural ingredients together show

s promise in skincare products and treatments. 

(13) 

Examples:- xanthan gum , cellulose, collagen, 

gelatin, silk etc. 

❖ Semi- synthetic polymers:- 

Cellulose ethers and cellulose esters are two types 

of substances that are made from cellulose which 

is a natural material found in plants. These 

substances have different properties and can be 

used in various ways. Cellulose derivatives can 

change the thickness of a liquid can be used to 

make thin films that are flexible when heated and 

can resist breaking down when exposed to things 

like heat or bacteria. These properties make 

cellulose derivatives useful in a wide range of 

applications from food additives to 

pharmaceuticals.(14)Aung and colleagues (2019) 

created dissolving microneedles by combining dif

ferent types of polymers both synthetic and natur

al to help deliver alpha_arbutin for skin lightenin

g. The goal of their research was to find a more ef

fective way to deliver the skinlightening ingredie

nt through the skin barrier. By using a combinatio

n of polymers they were able to create microneedl

es that dissolve into the skin allowing the alphaar

butin to penetrate the skin more efficiently. This s

tudy could potentially lead to new and improved 

methods for treating skin pigmentation issues.((1

5) 

Examples :- cellulose derivatives, cellulose 

acetate, cellulose nitrate etc. 

❖ Synthetic Polymers :- 

Manufactured polymers are ubiquitous in society 

as materials and bundling materials,In 

development, and in pharmaceutical, among 

numerous other fundamental applications. 

ManufacturedPolymers are a exceedingly flexible 

and differing gather of substances, numerous of 

which haveBeen expressly connected in medicate 

conveyance, for case, solubilizing specialists, 

nanoparticulateArrangement, surface alteration, 

sedate carriers, symptomatic imaging operators, 

and inserts (16) In expansion, a few of these 

polymers appear numerous organic exercises in 

their claim right (e.g. Antitumor, anti-microbial, 

antiviral, and antithrombotic exercises, as well as 

hindrance of efflux 

pumps such as P-glycoprotein) .(17) Engineered 

polymers are characterized as polymers that are 

falsely created in laboratories, also known as 

fabricated polymers( 8). They’re classified as 

thermoplastic and Thermoset polymers and 

elastomers. A many illustrations of finagled 

polymers are polyethylene( PE), polystyrene( PS), 

polyamides( Dad), poly( vinyl chloride)( PVC), 

polytetrafluoroethylene( PTFE), polyisoprene( 

PI), phenol formaldehyde epoxies, and 

multitudinous others. Polymers Made from 

finagled substances( monomers) determined from 

petroleum oil painting are regularly created in a 

controlled terrain, and their chine naturally 

comprises carbon – carbon Bonds.( 18) Synthetic 

polymers are appealing for use as an excipient in 

cosmetic formulations due to their versatility. 

Designed to meet the specific needs of certain 

tasks. A common characteristic is that they are 

typically less expensive than natural polymers and 

can be manufactured on a large scale. A vast size 
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with consistency, and possess a lengthy expiration 

date. Synthetic polymers are typically the most 

frequently used.Discovered in beauty products are 

polymers based on acrylic acid, polyacrylamides, 

silicone, and homopolymers and copolymers 

based on alkylene oxide.(19) 

Examples :- vinyl acetate, polyester, silicone, 

poloxamer, polyester etc. 

Used of polymers in personal care and 

cosmetics :- 

• Film  formers in hair fixatives , mascaras, nail 

enamels and color cosmetics. 

• Thickeners and theology modifiers and 

emulsion stabilizers , gels , blinders, hair 

columns and hair relaxers. 

• Emulsifiers in lotion, sunscreens , and hair- 

colorants. 

• Moisturizers for skin . 

• Waterproof in sunscreen and makeup.  

Synthetic polymers used in cosmetics are:- 

1. Polyethylene glycol  

2. Acrylic acid – based 

3. Polyacrylamide 

4. Vinyl Acetate 

5. Polyamide 

6. Poloxamer 

7. Polyether 

8. Polyester 

9. Silicon 

10. PLGA. 

1) Polyethylene glycol :- 

PEGs, short for polyethylene glycol, are chemicals 

used in cosmetics. They come from 

petrochemistry and are used extensively in non-

organic cosmetics, while some people try to say 

that they are “natural” ingredients. Many 

cosmetics contain petroleum-based substances 

called polyethylene glycols (PEGs), which include 

▪ . Softeners 

▪ Moisture- carriers 

▪ Cream based 

▪ Surfactants 

▪ Emulsifiers 

▪ Cleansing agents 

▪ Humectants 

▪ Skin conditioner 

▪ Thickeners  

▪ Solvents. 

polyethylene used in many cosmetic products, 

including:-Moisturizers, Shampoos, 

Conditioners, Body washes, Gels, Mousses, 

Styling products, After-shave balms, Creams, and 

Lipstick.  

 Advantages :-  

• PEGs can offer stability. 

• Non toxic  

• Readily available  
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• Effectiveness 

• Application benefits. 

• (https://www.sciencedirect.com) 

Disadvantages :- 

• Health risk 

• Skin irritation  

• Allergic reactions (https 

://www.artcosmetics.it) 

2) Acrylic acid based  :-           

Acrylic acid based polymers are also known as 

acrylate polymers or polyacrylates. They are 

known for being transparent, elastic, and resistant 

to breakage.  ( 20) Acrylic acid is a compound that 

can cause skin, eye, and respiratory tract irritation. 

Exposure can also lead to corrosion, burns, eye and 

lung damage, coughing, wheezing, laryngitis, 

shortness of breath, headache, nausea, and 

vomiting.  (21) Acrylic acid based polymers are 

used in cosmetics for a variety of purposes, 

including: Film-forming :Acrylates copolymer is a 

synthetic polymer that can add water resistance, 

smooth skin, and improve texture. It can be used 

in liquid makeup, sunscreens, and skin care 

products.  

Texturing :- Acrylic copolymers can be used to 

create unique textures in cosmetics and skin care 

products.  (22) 

Adhesives: To attach fake eyelashes and nails, 

ethyl acrylate is utilised as an adhesive. 

Molding :- The ability of methyl and ethyl 

methacrylates to form and stick to natural nails is 

known as moulding. 

Acrylic acid-based polymer is most commonly 

used in :- Eye shadows, mascara, eyebrow pencil 

and lipsticks. 

Advantages :-    

▪ Adhesive strength  

▪ Biodegradability  

▪ Light weight  

▪ Non  - toxic  

▪ Mechanical strength  

Disadvantages :-  

▪ Bone cement  

▪ Tissue engineering  

3) Polyacrylamide :-   

Small amounts of unreacted acrylamide are 

present in polyacrylamide.[3] 23 

While some of the leftover acrylamide can be 

removed from water-based solutions, it is more 

challenging to remove acrylamide from solid 

forms. There will probably be some acrylamide 

left over in both situations.(24) Polyacrylamide’s 

use doubled between 1989 and 2002 due to its 

desirable qualities as a thickener and lubricant for 

cosmetics. (25)  It is also used in the construction 

of dams, tunnels, and sewers, as well as in the 

treatment of water, sewage, and waste, oil 

recovery, ore processing, papermaking, 

permanent-press fabrics, dye synthesis, and 

contact lenses (Habermann 2002).(26) The 

polyacrylamide serve in cosmetic products as a 

thickening or suspending agent. When it dries, it 

leaves a thick layer on the skin, hair, and nails. It 

aids in the binding of materials in products that 

take the form of compacted tablets or cakes.(27) 

Polyacrylamide is a polymer used in many 

cosmetics and personal care products , including:- 

• . Hair care products:- helps hair to hold its 

style by preventing it from absorbing 

moisture. 

• .Skin cleanser, moisturizer, lotions and 

creams:- Acts as a film former , suspending 

and emollient . 

• . Self- tannnig  products :- Used in self-tanning 

products  

• . Makeup:- used in makeup  

• .Nail care products:- Used in nail care 

products. 

Polyacrylamide polymer most commonly used 

in:- moisturizer, cleansers, nail polish , lip gloss 

and sunscreens and shampoos 

Advantages:- 

• Film former  

• Heavy oil recovery  
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• Boiler water additive  

4 ) Vinyl Acetate:-  

Vinyl acetate is a material used in cosmetics and 

personal hygiene products as a fixative, binder, 

and emulsion stabiliser:(28) 

Binder: Keeps ingredients in cakes or broken 

tablets fresh. 

Emulsion stabiliser: Stops emulsions from 

separating into their component water and oil. 

Fixative: Helps keep hair in style by preventing it 

from absorbing moisture  

Vinyl acetate is a colourless liquid with a strong 

odour. It is a Class 1B flammable liquid that can 

irritate the skin and eyes. Blisters, severe irritation, 

and chemical damage are possible outcomes.(29) 

Vinyl acetate polymer most commonly used in:- 

Hair care products, eye makeup, skin care products 

and nail polish etc. 

Advantages:- 

▪ Low cost 

▪ Doesn’t damage equipment  

▪ Provides transparent glue lines  

Disadvantages:- 

• PVA glue is not waterproof  

• This glue may cause eye and skin irritation. 

5) polyamide:-  

Polyamide works well with a variety of oils, where 

it contributes to improved structure. This 

ingredient’s molecular weight prevents skin 

penetration. Because of its water and transfer-

resistant qualities, which extend wear time, this is 

frequently used in sunscreens, lipsticks, lip 

glosses, and eye shows. Polyamide polymer 

mostly used in :-Sunscreen, lipstick, eyeshadow 

etc. 

Advantages :-l 

▪ Cost effective  

▪ Durable  

▪ Good sound insulator  

▪ Use in noise reduction  

Disadvantages:- 

▪ It absorbs lot of water . 

▪ Many polyamide get degrade when it comes in 

contact with light or UV radiation. 

6) Poloxamer :-  

Poloxamer is a synthetic polymer that finds 

application in cosmetics as an emulsifying agent, 

solubilising agent, surfactant, and cleansing agent. 

By lowering the surface tension of the material to 

be emulsified, this aids in the formation of 

emulsions and facilitates the dissolution of other 

substances in a solvent that would otherwise be 

insoluble. It also helps to cleanse the skin and hair 

by allowing water to mix with oil and debris so that 

they may be washed off.(30) 

Poloxamer polymer is most commonly used in:-

skin cleansers, bath products, shampoos, hair 

conditioner, mouth wash and eye makeup remover 

etc. 

Advantages :- 

▪ Poloxamers can improve the solubility of 

drugs. 

▪ Poloxamers can increase the chemical and 

physical stability of drugs  

▪ This are non- toxic and Non – irritant  

▪ Poloxamers have good drug release 

characteristics . 

7) Polyether: 

Polyether polymers are used in a variety of 

cosmetics, including:  

Skin care products:- Sunscreen-containing self-

tanning creams contain polyether-1. Without 

exposure to sunlight, these creams darken the skin 

by combining with the skin’s own amino 

acids.(31) 

Toothpastes:-Polyethylene glycols (PEGs) are 

used in toothpastes. PEG 600, also known as 

Carbowax 600, is a water-soluble, semisolid PEG 

that is used in toothpastes. (32)Polyether’s are also 

used in other products, such as:  

Pharmaceuticals: Polyether’s are used as 

excipients in pharmaceutical products.  

Lubricating coatings: Polyether’s are used as 

lubricating coatings. (33) 
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Epoxy resins: Polyether’s are used to make epoxy 

resins, which are used as coatings and adhesives. 

(34) 

Phenoxy resins: Polyether are used to make 

phenoxy resins, which are used as metal primers. 

(35) 

Penton: Penton is a chlorine-containing polyether 

that is used to line storage tanks. (36) 

Polyether polymer is most commonly used in:- 

shampoos , conditioners, shaving cream and skin 

care products etc. 

8) Polyester:- 

Polyester-5 is a film former used in cosmetics, 

such as mascara, foundation, and hair pomade.(37)  

Polymers are used in cosmetics for a variety of 

purposes, including:  

Thickening and gelling: Polymers like 

polyethylene glycols (PEGs) and carbomers are 

used to thicken shampoos, conditioners, creams, 

and lotions. (38) 

Fixative: Polymers like polyimide-1, 

polyquaternium-11, and PVP/VA copolymers are 

used in sprays, lotions, gels, and foams to help fix 

hair in place. (39) 

Conditioning: Polymers like polyquaternium-6, 

polyquaternium-7, and polyquaternium-11 

improve skin feel and hair manageability. (40) 

Emulsifier and waterproofer: Polymers are used 

in sunscreens, lotions, and makeup.  

Rheology modifier: Polymers are used in gels.  

Pigment disperser: Polymers are used in 

cosmetics.  

Emulsion stabilizer: Polymers are used in 

cosmetics.  

✓ Polyester polymer most commonly used in:- 

shampoo, conditioner, styling products, hair 

removal products, foundation and hair 

pomade.(41) 

Advantages:-  

• Durability: Polyester is resistant to stretching, 

shrinking, and wrinkling, which helps it retain 

its shape and appearance over time.  

• Color consistency: Polyester masterbatch 

ensures consistent and uniform coloration in 

textiles, plastics, and other materials.(42)  

• Dries quickly: Polyester dries very quickly, 

making it ideal for outerwear.  

• Stain resistant: Polyester is highly stain 

resistant, making it very easy to clean.  

• Takes dyes easily: Polyester fiber takes dyes 

(colors) easily. (43) 

9) Silicon:- 

Silicone polymers are soft, durable, and free from 

harmful chemicals. They have a strong and stable 

siloxane bond and are nontoxic, noncarcinogenic, 

and hypoallergic. 

Silicone polymers are used in many cosmetics, 

including hair products, skin creams, deodorants, 

and sunscreens: (44) 

Hair products:- 

Silicone is a common ingredient in shampoos, 

conditioners, and hair serums. It can make hair 

look shinier and healthier, add volume, and control 

frizz.  

Skin creams:- 

Silicone compounds are used in various skin care 

products, including moisturizers.  

Deodorants:- 

Silicone mixtures containing 

decamethylcyclopentasiloxane are used in 

deodorants.  

Sunscreens:- 

Dimethicone, a silicone-based polymer, can be 

used in sunscreens to absorb ultraviolet light. 

✓ Silicon polymer most commonly used in:-

Lipstick, Creams, Makeup, Shampoo, Hair 

care products, Deodorants, Antiperspirants, 

and Lotions. 45) 

Advantages :-  

• Skin feel: Silicone can give skin a smooth, 

velvety texture.  

 Hydration: Silicone can help lock in 

moisture and prevent dryness and flaking.  
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• Hair protection: Silicone can protect hair 

from heat damage and give it a glossy 

appearance.  

• Sunscreen booster: Silicone can help boost 

the effectiveness of sunscreens.  

• Stability: Silicone is stable and doesn’t easily 

separate, disintegrate, or deteriorate.  

Compatibility: Silicone doesn’t react chemically 

with other cosmetic ingredients.  

• Cost: Silicone is affordable for most 

consumers.  

CONCLUSION:- 

Different types of polymers such as natural semi_

synthetic synthetic and modified derivatives have 

unique properties that can be beneficial for skin d

ental hair and nail care. These polymers can also 

work well with active compounds used in the cos

metic industry. By understanding the distinct char

acteristics of each type of polymer researchers an

d developers can create more effective and innova

tive products for various beauty and personal care

needs.Polymer characterization is important beca

use it helps us understand the specific qualities of

a polymer that are most important for its intended

use. By accurately determining the characteristics

of a polymer such as its strength flexibility and ch

emical resistance we can choose the right material

for a particular application. This ensures that the 

polymer will perform well and meet the requirem

ents of the task at hand. Overall polymer characte

rization is crucial for selecting the right material f

or a specific purpose.Polymers are complex mater

ials that can be used for a wide range of purposes 

so it's important to understand their various chara

cteristics. This means looking at not just how the

y physically and chemically behave but also how 

they interact with biological systems and the envi

ronment. By studying these different aspects wec

an ensure that polymers are safe to use in various 

applications from medical devices to environment

al protection. Ultimately this comprehensive appr

oach helps us make informed decisions about the 

best ways to use polymers in a way that benefits b

oth people and the planet. 
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