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Research Question: How does the effectiveness and safety of natural ingredients compare to that of synthetic 

ingredients in skincare products, and what implications does this have for product formulation? 

 

Abstract 

 

The skincare industry has evolved significantly, incorporating both natural and synthetic ingredients to meet 

diverse consumer needs. This research compares the effectiveness and safety of natural ingredients, such as green 

tea, aloe vera, and tea tree oil, with synthetic counterparts like retinoids, hyaluronic acid, and salicylic acid. 

Natural ingredients are gentle on the skin and offer holistic benefits, while synthetic ingredients provide targeted 

solutions with greater stability and consistency. However, synthetic options may carry risks of irritation and 

require careful application. The findings suggest that both types of ingredients hold unique advantages, with the 

choice depending on user preferences, skin type, and specific concerns. The study also explores the implications of 

ingredient choice for skincare brands, emphasizing the importance of transparency in marketing to build consumer 

trust. 
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Introduction 

 

Natural is safer than synthetic - fact or myth? 

 

There is an evident increase in the popularity and importance placed on the skincare market. As per research, the 
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skincare market has an expected growth rate of 2.94% (CAGR 2024-2029) and has appealed to all ages, with each 

person contributing US$24.34 to the total market revenue (Statista, 2023). However, as the demand from this 

market sees a global increase, more attention has also been paid to the actual formulations and ingredients of 

skincare products. Some may argue that skincare products were initially derived from natural ingredients such as 

plants and herbs. But, over time, with technological advancements, there has been a great amount of synthetic 

ingredient usage in the market. 

 

This has brought about increasing debate regarding what natural vs. synthetic ingredients really mean for the 

product and the end consumers. For instance, while many may advocate for products that come with the ‘natural’ 

tag, people have questioned the authenticity of products being labeled natural, organic, clean, vegan, or plant-

based, especially given the increasing claims that products marketed as natural do not imply 100% natural 

ingredient use (Thomas, 2020). On the other hand, products using synthetic ingredients, which are lab-made 

ingredients that have been replicated to have the same or more advanced effect of a naturally derived ingredient, 

have received mixed feedback, with some appreciating them whilst others believe them to be harmful. Considering 

the aforementioned, this research paper aims to answer the following question: How does the effectiveness and 

safety of natural ingredients compare to that of synthetic ingredients in skincare products, and what 

implications does this have for product formulation? 

 

This research paper argues that both natural and synthetic ingredients in skincare formulations are effective in their 

respective ways. Whilst synthetic ingredient-based products should be used according to the prescribed or 

suggested application to ensure safety, unlike what is usually believed, natural ingredients don’t necessarily 

always equate to ‘safer’ ingredients as over usage of the same can also adversely impact human skin. 

Moreover, the paper also highlights the implications for brands when using such ingredients with regard to their 

marketing and communication around the product. 

 

Background on Skincare Ingredients 

 

Skincare has been a part of human culture for centuries. In the early years, people relied on various natural 

ingredients, such as herbs and oils derived from plants, minerals, and animals, to treat and fulfill several skincare 

concerns and requirements. For instance, Cleopatra was famous for her donkey milk baths, which were an integral 

part of her life and were popular with Roman women in that era. Interestingly, donkey milk is known for its 

toning, anti-aging, healing, and repairing properties, offering those who use it numerous benefits due to its high 

concentration of mineral salts and natural fatty acids (Bouzon, 2023). Over time, advancements in science and 

technology led to the development of synthetic skincare formulated to address specific skincare concerns, offering 

consistency and effectiveness compared to their natural counterparts. Synthetic ingredients are essentially 
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molecularly duplicated from a naturally derived ingredient with the intention of offering the same or more visible 

results. 

 

So, what truly makes an ingredient natural, and what are some examples? An ingredient is ‘natural’ when the 

ingredient has been used in its natural, raw state after being extracted from the plant source. For example, chia 

seeds can be cold-pressed to extract their oil, and natural fatty alcohols can be derived from coconuts. These 

naturally sourced ingredients, such as fatty acids and fatty alcohols, are often used in skincare formulations to 

create elements like cream-based products. Tea tree oil, known for its antibacterial and anti-inflammatory 

properties, is also directly extracted from the leaves of the Melaleuca alternifolia tree and then used in products. 

Moreover, in ancient China, they used a toner called ‘Pan,’ the name given to the water used to wash rice. Women 

would use this water to cleanse their skin. The starch, proteins, and vitamins were thought to be beneficial to the 

skin, making it soft, supple, and smooth. This is still a popular natural ingredient in Asian skincare sold today. 

 

Synthetic ingredients have been defined previously, but some of the most popular ones used in skin care products 

today include retinoids for anti-aging, hyaluronic acid for hydration, and salicylic acid for acne. They are often 

more saturated and consistent than their natural alternative, allowing for precise formulation and targeted results. 

As the demand for skincare increases, with the facial care segment dominating the skincare market with a share of 

46.31% in 2023 (L., 2024), businesses have also started adding synthetic preservatives to their products including 

Formaldehyde, a carcinogen; Paraformaldehyde, a type of formaldehyde; Quaternium 15, which releases 

formaldehyde; Isobutyl and isopropyl parabens. This extends the shelf life of the products and prevents the growth 

of microbes and fungi, appealing more to consumers. Unfortunately, however, many of these preservatives often 

disrupt hormones and harm the reproductive system (Faber, 2020), which in turn has driven consumers to become 

more aware of product formulations for their purchasing decisions. 

 

Effectiveness and Safety of Natural vs. Synthetic Ingredients 

 

As mentioned, the effectiveness and safety of natural versus synthetic ingredients in skincare formulations are 

debated extensively. This section aims to analyze the same further by a thorough review of studies conducted and 

published on some of the most common ingredients from both categories. 

 

Natural ingredients - full of nutrients and antioxidants - have many health benefits, purifying the body inside out. 

With the rising demand for skincare products, there is concern in the industry about certain chemicals, such as 

heavy metals, contained within cosmetic products that could be harmful and may be associated with increased 

risks for disease. Therefore, a growing demand is being witnessed for skincare products containing natural 

antioxidants and anti-inflammatory ingredients (Liao et al., 2022). In line with this, plant extracts have long been 
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used and continue to be used for specific skincare concerns, including the healing of acne, anti-aging benefits, and 

as an antiseptic. Examples include green tea extract, aloe vera, and tea tree oil. These plants share a common 

feature: they all produce flavonoid compounds with phenolic structures. These phytochemicals interact with other 

compounds, such as reactive oxygen species and biological macromolecules, to neutralize harmful effects and 

initiate beneficial biological responses. 

Among the aforementioned, a notable group of phenolic phytochemicals includes polyphenol compounds called 

catechins, found abundantly in green tea (Hsu, 2005). A study conducted by OyetakinWhite, Tribout, and Baron in 

2012 proves that a compound present in green tea, EGCG (epigallocatechin-3-gallate), was found to exhibit a wide 

range of therapeutic properties, including being anti-oxidant, anti-inflammatory, anti-atherosclerosis, anti-

myocardial infarction and anti-diabetes. These plant polyphenols also have cancer-prevention effects and are used 

to protect the skin and support the immune system. Green tea extract, when used both orally and topically, has 

been found to enhance skin health, particularly by reducing sebum production from sebaceous glands and aiding in 

the prevention and treatment of acne vulgaris (Saric, Notay, and Sivamani, 2016). That being said, when green tea 

extract is used in high dosages, it can cause side effects, including skin irritation, especially for those with 

sensitive skin (Clinikally, 2023). 

 

Another natural ingredient that is popularly praised for its gentle properties and long-term benefits, including 

soothing and hydrating, is Aloe vera. Aloe vera is a medicinal plant known for its anti-inflammatory, skin 

protection, anti-bacterial, anti-viral, antiseptic, and wound healing properties. It can be used to retain skin moisture 

and integrity and to prevent ulcers. It includes 20 minerals, 20 amino acids, vitamins, and water, allowing it to 

retain skin moisture better. Additionally, it is much more effective and less costly than the currently available 

alternative treatments. A study conducted proves that after a single application, formulations supplemented with 

0.25% and 0.50% of Aloe vera extract increased the water content of the stratum corneum, therefore supporting 

the idea that Aloe vera extract is a natural, effective ingredient for improving skin hydration making it a valuable 

addition to moisturizing cosmetic formulations and as a complement in the treatment of dry skin (Dal’Belo, Rigo 

Gaspar and Berardo Gonçalves Maia Campos, 2006). Interestingly, however, as per information from experts, “it’s 

possible to use too much aloe vera as a moisturizer. Aloe has enzymes that act as exfoliants. Too much may lead to 

excessive oil or dryness” (WebMD, 2024). 

 

Tea tree oil is another natural antibacterial and anti-inflammatory ingredient that kills Cutibacterium acnes, which 

causes acne. Its anti-inflammatory properties mean that it can also reduce the swelling and redness of pimples 

(Huizen, 2024). A study found that tea tree oil products reduce the number of acne sores in people because 

of tea trees’ antimicrobial capabilities (Ahmad, Afsana, and Popli, 2019), making it an effective, affordable, and 

safe ingredient. Although consistent use of products containing this natural ingredient is required to see results - it 

has been found that only when applied twice daily for 45 days will tea tree oil reduce acne severity. Applying 
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100% tea tree oil solution to the skin twice daily for 6 months can also cure fungal toenail infections in 1 out of 5 

people who try it (WebMD, 2016). All things considered, the usage of this ingredient must also be approached 

with caution as any direct application is likely to cause skin irritation, and for some, using products with “tea tree 

oil may cause an allergic skin reaction called contact dermatitis. This can occur in people who experience other 

autoimmune-related skin conditions” (Seladi, 2019). 

 

Beyond natural ingredients, synthetic ingredients are often designed to target specific skin concerns with higher 

precision and faster results, including retinoids (a synthetic form of vitamin A), which are known to be one of the 

most effective anti-aging treatments available. Numerous studies have supported their ability to reduce fine lines 

and wrinkles. Retinoids reduce fine lines and wrinkles by increasing the production of collagen. They also 

stimulate the production of new blood vessels in the skin, which improves skin color. However, it takes three to six 

months of regular use before improvements in wrinkles can be seen, with the recommended use of at least six to 

twelve months (Harvard Health Publishing, 2022). While retinoids show promise in treating skin aging, irritant 

reactions such as burning, scaling, and dermatitis associated with retinoid therapy limit their acceptance. This 

problem is more prominent with the more common retinol - tretinoin and tazarotene (Mukherjee et al., 2006). 

Therefore, they are more complicated to use, and doctors don't advise young, sensitive skin to use these synthetic 

ingredients. 

 

Like aloe vera, hyaluronic acid is a humectant that attracts moisture and enhances skin elasticity, reducing wrinkle 

depth (Fedunik, 2024). The hyaluronic acid serum is a hygroscopic molecule that can bind 1000 times its volume 

in water. With 1.5% multi-molecular weight, it contains ingredients including Vitamin C glucoside (Cg), peptides, 

and volcanic mineralizing water that are intended to provide antioxidant and anti‐aging effects as well as 

strengthen the skin barrier (Bravo et al., 2022). With regard to the risk of using this ingredient, as per experts, 

“when it comes to HA, the risk comes not from the ingredient itself but from how and where you’re using it” 

(Goodman, 2024). Layering of excessive hyaluronic acid-based products can clog pores and also trigger allergic 

reactions in some people. It is, therefore, always recommended that a patch test be done before starting to use any 

new skincare product (Eske, 2023). 

 

Known for its ability to exfoliate the skin and unclog pores, salicylic acid is a common chemical peel and 

constituent in numerous acne treatments. Research has shown that salicylic acid peels can effectively treat mild to 

moderate acne vulgaris as it helps unclog blocked pores by breaking down and removing dead skin cells and oil. It 

may take 6-8 weeks to start noticing results (Sissons, 2021). However, it has adverse effects. The predominant 

adverse effects of using salicylic acid topical treatment include a burning sensation, dryness, desquamation, and 

exacerbation of acne (Nafila et al., 2024). 
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Implications of Ingredient Usage on Brand Positioning and Marketing 

 

Both natural and synthetic ingredients are used by major skincare brands, and their choices influence their market 

positioning, consumer perception, and overall brand impact. Some brands combine both natural and synthetic 

ingredients to offer hybrid solutions, catering to a wider consumer base. In contrast, others create their whole 

concept by heavily incorporating natural ingredients into their product lines or having products that utilize 

synthetic ingredients for high efficacy. 

 

Brands like Tata Harper have built their reputation around natural, ethically sourced ingredients. They market their 

natural ingredients as safer and more eco-friendly, appealing to consumers who prioritize sustainability and clean 

beauty. ‘More Ingredients, More Results’ is their slogan based on the idea that their products have ingredients of 

the highest concentration to deliver maximum results without any artificial chemicals, targeting a customer base 

who expect the best and want the most results from their skincare. Furthermore, the brand claims that its non-toxic 

products will never make the consumer choose between health and results or between natural and high 

performance. These claims go beyond just words for Tata Harper; they back themselves up by providing an 

ingredient list for each product. Additionally, Tata Harper's wide skincare range, now expanding to some everyday 

makeup, meets all consumer demands, including concerns with aging, discoloration, redness, dryness, minimizing 

pores, and sensitive skin. Overall, Tata Harper is successfully meeting consumer demands for transparency, natural 

products, and guaranteed safety in their formulations, generating annual revenue of $35M as of October 2024 

(LeadIQ, 2024). 
 

 

 

 

Brands like Olay, L’Oréal, and Neutrogena rely on synthetic formulations, such as retinoids and hyaluronic acid, 

to achieve specific results quickly and effectively. These brands position themselves supported by claims of being 

scientifically proven and high-performance, often emphasizing clinical trials and dermatological approval. With 
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more than 40 years of pioneering scientific research heritage, L’Oréal Paris is proud to offer a stringent selection 

of the most advanced beauty care with proven efficacy and safety to its consumers. Providing fast results and 

clinically tried safe ingredients, L’Oréal believes one of their best-selling product, the Hyaluronic Acid Serum, 

gives skin the plumpness and boost of moisture it needs to reduce wrinkles. Optimized with three different types 

of Hyaluronic Acid, it offers unrivaled results that can be enjoyed in just 1H. A consumer favorite, making itself a 

household, has not only gained the trust of its consumers but also gained the first place as the leading beauty 

manufacturer worldwide, with revenues amounting to 44.5billion USD as of 2023 (Statista, 2024) 

  
 

 

 

Conclusion 

 

The skincare market has experienced unprecedented growth over the last few years; however, this has also led to 

increased attention being paid to formulations and ingredients. Whilst the skincare industry primarily used natural 

ingredients in the early years, over time, with technological advancements, synthetic ingredients have also become 

a popular choice. Therefore, this research paper aimed to thoroughly analyze the difference between synthetic and 

natural ingredients in skincare to assess their effectiveness and safety implications. The paper also intended to 

shed light on how such formulations influence the marketing of brands selling products using them. 

 

As mentioned in the paper, the primary difference between natural and synthetic ingredients is that the former is 

used in its natural, raw state after being extracted from the plant source. Examples of the use of such ingredients 

go back many years, including the popular donkey milk baths used by Cleopatra and the Roman women and aloe 

vera for many skincare problems. In contrast, a synthetic ingredient is molecularly duplicated from a naturally 

derived ingredient to have the same or more intense effect. 
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Natural ingredients have demonstrated effectiveness in addressing various skincare concerns. For example, green 

tea is a powerful antibacterial and anti-inflammatory agent that helps protect the skin and treat acne. Aloe vera, 

known for its anti-inflammatory, antibacterial, antiviral, and antiseptic properties, offers numerous benefits for 

skin protection, including soothing and hydrating effects. Similarly, tea tree oil, another antibacterial and anti-

inflammatory ingredient, is effective in treating acne and acne sores. Despite their benefits, research suggests that 

even natural ingredients must be used in specific quantities and doses to avoid skin irritation. Additionally, natural 

ingredients may take longer to show results but are generally gentler on the skin. On the other hand, synthetic 

ingredients have also been proven effective for various skincare needs. For instance, retinoids are widely used to 

reduce fine lines and wrinkles by stimulating collagen production. Hyaluronic acid, known for its moisturizing 

properties, provides benefits such as deep hydration, strengthening the skin barrier, and improving elasticity. 

Salicylic acid is effective in treating mild to moderate acne vulgaris due to its ability to unclog blocked pores. 

However, studies highlight that synthetic ingredients often require more caution, as they can cause irritation or 

burning if not used appropriately. 

 

To conclude, natural ingredients, such as green tea, aloe vera, and tea tree, nourish the skin and support its natural 

functions. In contrast, synthetic ingredients, such as retinol, hyaluronic acid, and salicylic acid, are often more 

targeted to specific needs, effectively acting on deeper layers of the skin and providing solutions to specific issues 

like acne. This may lead to the conclusion that synthetic ingredients in skincare products can be more beneficial 

than natural ingredients due to their stability and consistency. Formulated in a lab setting, they allow for precise 

measurements of the active components, maximizing the product's efficacy. However, the effectiveness and safety 

of the ingredient can also depend on the target user, whereby natural ingredients, often considered safer and 

gentler, could prove useful for a larger group of the population, including those with chemical intolerances, while 

synthetic ingredients may be advised for more mature skin and should be used post consultation from a doctor and 

patch test. 

 

The use and choice of skincare ingredients also have implications for brands and the products they create. The 

market has brands that do both: combine the best of both worlds or create their whole brand around products 

containing only natural or synthetic ingredients. As seen with Tata Harper, when a brand is building its products 

with purely natural formulations, its claims must be backed by complete transparency in order for consumers to 

believe they are receiving the ‘natural’ experience they are being promised. Similarly, when brands like L’Oréal 

make use of synthetic ingredients to enhance their products, transparency is also important for them but with an 

additional layer of communicating safety cautions to ensure consumers are using the product in appropriate 

dosages. 
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