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OUTLINE: Current cosmeceutical trends are driven by regulatory changes, consumer demand, and the need for product 
differentiation. Increasingly, skincare formulations are using derivatives and advanced delivery systems, and ingredients to 
support novel claims surrounding exosomes, microbiome, pollution, menopause, and sustainability. This article explores 
current trends in cosmeceutical ingredients, with a focus on mechanistic plausibility and credibility of evidence.
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Introduction

Social media has provided consumers unprecedented 
access to skincare ingredient information, though 
its accuracy is often questionable. Active ingredients 
and long-term benefits can be found even in budget 
skincare products. To remain competitive in a saturated 
market, brands employ more sophisticated formulation 
technologies and introduce novel claims extending 
beyond traditional cosmeceutical benefits. New 
regulations also drive changes in ingredient selection.

This article explores current trends in cosmeceutical 
ingredients, focusing on mechanistic plausibility and 
credibility of evidence.

Table 1. Therapeutic Goods (Poisons Standard) classification.1

Schedule 1 Not currently in use

Schedule 2 Pharmacy Medicine

Schedule 3 Pharmacist Only Medicine

Schedule 4 Prescription Only Medicine  
OR Prescription Animal Remedy

Schedule 5 Caution

Schedule 6 Poison

Schedule 7 Dangerous Poison

Schedule 8 Controlled Drug

Schedule 9 Prohibited Substance

Schedule 10 Substances of such danger to health as to 
warrant prohibition of sale, supply, and use

New permitted ingredients

The Australian Poisons Standard (Table 1) significantly 
influences the regulation of cosmetic ingredients, 
especially those with potential risks.1 Recent 
amendments to the schedule have implications for the 
selection of cosmeceutical ingredients and subsequent 
product formulations (Table 2).

Table 2. Recent changes to cosmeceutical ingredient classifications in 
the Australian Poisons Standard.1–3,6

Ingredient
Previous 
scheduling

Updated 
scheduling

Hydroxypinacolone 
retinoate

Schedule 4 with 
warnings for 
pregnancy and 
potential birth 
defects

Unscheduled 
in preparations 
for dermal use 
containing 
0.5% or less of 
hydroxypinacolone 
retinoate

Azelaic acid Schedule 2 or 
Schedule 4 
unless present 
at 1% or less

Schedule 5 with 
safety instructions 
except when 
included in 
schedules 2 or 4

Tranexamic acid Schedule 4 Unscheduled 
in preparations 
containing 3% or 
less of tranexamic 
acid for dermal 
cosmetic use
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As of 01 February 2023, the Therapeutic Goods 
Administration (TGA) reclassified hydroxypinacolone 
retinoate (HPR), a retinoid ester, from Schedule 4 
(a prescription-only medicine) to unscheduled for 
dermal use at concentrations up to 0.5%.2 Notably, 
HPR was previously captured under the entry for 
tretinoin and exemption was granted due to its 
limited bioconversion to tretinoin.3 In contrast, the 
TGA rejected a similar reclassification for ethyl lactyl 
retinoate as its in vivo conversion rate to tretinoin 
could not be established.4 All other tretinoin derivatives 
remain classified as Schedule 4.

Azelaic acid is a dicarboxylic acid with antimicrobial, 
anti-inflammatory, and antioxidative effects used to 
treat acne vulgaris and rosacea. Evidence also exists 
for the management of pigment disorders.5 As of 
01 October 2024, azelaic acid has been reclassified 
under Schedule 5 (caution) for cosmetic use, with 
first aid and safety instructions. Therapeutic products 
remain classified as Schedule 2 (pharmacy medicine) 
or 4.6 This could increase the availability of international 
cosmeceuticals containing azelaic acid or stimulate 
domestic product development.

Although topical cosmetic products containing 
tranexamic acid have been available in the Australian 
market, before 01 October 2024, tranexamic acid was 
classified as a Schedule 4 substance. A recent TGA 
decision has permitted the inclusion of up to 3% 
tranexamic acid in dermal cosmetic products, reflecting 
its low-risk safety profile for topical application.6 
It is included in pigment-fading products, although 
appropriately controlled clinical evidence remains 
elusive, and its properties are far outside the range 
for stratum corneum penetration.

Derivatives

Traditional active ingredients like retinoids and vitamin 
C dominate the cosmeceutical market due to their 
established reputation amongst consumers and the 
substantial clinical data supporting their efficacy. 
However, direct use of these compounds is often limited 
by stability, bioavailability, or undesirable side effects. In 
addition, there are new restrictions on the use of some 
established cosmeceutical ingredients in the European 
Union (Table 3).7

One strategy to circumvent these limitations is using 
derivatives, which are chemically modified versions of 
the active ingredient. After absorption into the skin, 
derivatives are metabolised back to the parent active 
ingredient, much like prodrugs in pharmaceuticals. 
However, in vivo metabolism is often poorly 
substantiated, and many derivatives do not demonstrate 
their own biological activity.

Ascorbic acid (vitamin C) decomposes rapidly in 
aqueous skincare formulas, which is accelerated 
by heat, light, and oxygen exposure.8 Derivatives of 
ascorbic acid use protecting groups to block reactive 
centres and prevent premature degradation. Many are 
also more lipophilic and penetrate more readily through 
the stratum corneum. Popular derivatives include 
magnesium ascorbyl phosphate, ascorbyl glucoside, 
and tetrahexyldecyl ascorbate (also called ascorbyl 
tetraisopalmitate). The acidic hydrogen of ascorbic acid 
is removed in most derivatives, which reduces irritation. 
One notable exception is 3-O-ethyl ascorbic acid, which 
has much greater stability than ascorbic acid but has 
similar irritation potential.9

Retinoid derivative use has expanded due to new 
restrictions on retinol, retinyl acetate, and retinyl 
palmitate. These need to be converted to retinoic 
acid (tretinoin) to exert classic retinoid effects, like 
improving fine lines and uneven pigment (Figure 1). 
Interestingly, retinal is not restricted despite its 
greater potency, leading to a surge in popularity. 
Newer retinoate ester derivatives like retinyl retinoate, 
hydroxypinacolone retinoate and ethyl lactyl retinoate 
have also found increased use, although clinical data 
on these is sparse. A fatty alcohol ester of adapalene 
(oleyl adapalenate) has also recently been launched, but 
clinical evidence is not yet public.10 The availability of 
adapalene as a pharmacist-only (Schedule 3) ingredient 
may also limit its utility.

Table 3. Updated restrictions on cosmeceutical ingredients, applicable to 
cosmetic products sold in the European Union from 2025.7

Ingredient
Maximum concentrations in 
ready-for-use preparations Other restrictions

Retinol

Retinyl 
acetate

Retinyl 
palmitate

0.05% retinol equivalents 
in body lotions

0.3% retinol equivalents 
in other leave-on and 
rinse-off products

Kojic acid 1% in face and hand 
products

Alpha 
arbutin

2% in face creams

0.5% in body lotions

Hydroquinone 
levels must be as 
low as possible, 
and below the 
unavoidable 
trace level

Arbutin 7% in face creams Hydroquinone 
levels must be as 
low as possible, 
and below the 
unavoidable 
trace level

Daidzein 0.02%

Genistein 0.007%
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Advanced delivery systems

Initially developed for pharmaceutical applications, 
advanced delivery systems have found broader use in 
cosmetics and are increasingly found even in simple 
formulas. They can improve ingredient stability and 
skin absorption, allowing results to be achieved with 
lower total active concentrations. They can also 
allow controlled release, reducing potential irritation. 
However, care must be taken during formulation to 
ensure the active ingredient is not released before 
use, or retained too long in the formulation after skin 
application.

A trending delivery approach is encapsulation, where 
active ingredients are encased in a protective material. 
For example, liposomes are spherical nanoscale 
vesicles composed of phospholipids, reflecting the 
structure of cell membranes. While the ability of 
conventional liposomes to enhance delivery is limited, 
as they are largely confined to the stratum corneum, 
transdermal delivery has been reported with newer 
modified liposomes like transfersomes, ethosomes, 
and niosomes.11 Cyclodextrins are another form of 
encapsulation currently used in almost all retinal 
formulas on the market. These macrocyclic glucose 
rings have relatively hydrophobic cavities, capable of 
forming inclusion complexes with a range of small 
molecules.12

Microneedles enhance ingredient penetration by 
creating microchannels in the stratum corneum and 
are being incorporated into novel product forms. 
Dissolvable microneedle patches are a popular 
single-use product for targeted treatment.13 Active 
ingredients are embedded in the microneedles, usually 
made from hyaluronic acid. Upon application, the 
needles slowly dissolve and release their payload. 
Specialty packaging is necessary to protect the 

microneedles from moisture and physical damage. 
Exclusion of water also improves the stability of some 
active ingredients.

A new trend in Korean cosmetics is microscopic needle-
like silica structures called spicules, sourced from 
marine sponges (INCI: hydrolysed sponge).14 These are 
loaded with active ingredients and disrupt the barrier 
for better penetration. They also provide mechanical 
exfoliation as they are massaged into the skin.

Exosomes

Exosomes are extracellular vesicles derived from 
varying cell types and play a pivotal role in intercellular 
communication. Their potential to influence 
angiogenesis, cell proliferation, differentiation, 
apoptosis, and inflammation has generated significant 
interest in aesthetic medicine.15 Proposed uses include 
scar revision, hair growth, pigmentation disorders, 
and skin rejuvenation.16 While exosomes’ contents and 
therapeutic potential vary widely depending on their 
origin, their applications in topical or needling cosmetic 
formulations are being actively investigated. However, 
most existing studies are preclinical, with limited 
clinical safety or efficacy evidence. The complexity 
of exosomes makes it challenging to predict their 
outcomes, and the U.S. Food and Drug Administration 
currently advises against using exosomes due to a lack 
of safety and efficacy data.17 The TGA is yet to comment.

Internationally, the cosmeceutical skincare market 
features a variety of exosome-based products derived 
from diverse sources, including human platelets, human 
adipose-derived stem cells, and non-human sources 
such as rose, lavender, Centella, or Lactobacillus. Given 
the complexity of exosomes and the fact that awareness 
regarding their origins and specific benefits is still being 

Figure 1. Metabolism of retinoid derivatives in the skin.
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developed, the term “exosomes” in cosmeceuticals 
may be primarily a marketing buzzword until further 
research and education are available.

Microbiome

The skin microbiome – the community of 
microorganisms on the skin’s surface – has been the 
subject of much research.18,19 However, skin microbiome 
research is in its infancy, and what constitutes a 
“healthy” skin microbiome is not well defined, let alone 
which topical ingredients or products could help one 
achieve this. As such, claims such as “microbiome 
gentle” and “nourishing the microbiome” have been 
the subject of deceptive advertising complaints, and 
the effectiveness of ingredients that purport to act by 
impacting the microbiome should still be substantiated 
with reference to clinical outcomes.20,21

Probiotics (living beneficial microbes) cannot be 
incorporated in traditional topical products, which are 
preserved against microbial contamination. Instead, 
many skincare lines contain postbiotics, increasingly 
marketed as “probiotic extracts”. These are dead 
microorganisms or their metabolic products, often 
called ferments or lysates. Their composition and effects 
depend on the microorganism and the fermented 
material. While the microbiome trend has renewed 
interest in postbiotic ingredients, many have been used 
in skincare for a long time, including ferments from 
Galactomyces (SK-II Pitera, Missha Time Revolution) and 
Bifidobacterium (Estee Lauder Advanced Night Repair, 
L’Oreal Youth Code, Lancôme Genifique).22,23

Many ingredients claim to be prebiotics, which act as 
a food source for beneficial microbes and encourage 
their growth, but these do not have many demonstrated 
applications outside of hydration.

Pollution

The proliferation of anti-pollution claims reflects 
growing consumer concerns about environmental 
exposure. Recent media discussions have even 
introduced the concept of the skin’s exposome, and 
emerging research is elucidating the role of specific 
pollutants and the aryl hydrocarbon receptor (AhR) in 
the cutaneous effects of air pollution (Table 4).24,25

While antioxidant and film-forming ingredients are 
prominent in current anti-pollution cosmeceuticals, 
research suggests that mitigating air pollution-related 
skin damage is best achieved through improving 
indoor air quality, strengthening the skin’s barrier 
with moisturisers, adequate but not overzealous 
cleansing, sun protection and antioxidants, with 
emerging research on postbiotic technology and even 

an AhR antagonist.25–29 When evaluating anti-pollution 
cosmeceuticals, it is essential to consider the specific 
skin concerns being addressed and the evidence 
supporting ingredient efficacy.

Table 4. Skin concerns associated with air pollution and causative 
chemical species.24,25 

Cutaneous effects Relevant air pollutants

Increased trans-epidermal 
water loss

Erythema 

Dyspigmentation

Inflammation

Altered sebum composition 
and excretion

Stratum corneum damage

Disrupted skin microbiome

Accelerated wrinkling

Exacerbated eczema

Increased expression of 
AhRs

Worsened UV damage

Particulate matter 

Polycyclic aromatic 
hydrocarbons

Carbon monoxide

Reactive nitrogen species

Reactive oxygen species

 
Volatile organic compounds

AhR, aryl hydrocarbon receptor.

Menopause

The ageing global population has caused a boom in 
menopause-specific products, including skincare. 
Menopause is associated with skin changes, including 
loss of collagen, thinning, dryness and sensitivity, 
largely due to decreased oestrogen production. 
While many menopause skincare products are 
simply rebranded anti-wrinkle formulas with added 
moisturising ingredients, some products specifically 
target hormonal pathways.

There is increased consumer interest in topical 
use of oestrogen due to viral social media posts 
recommending facial application of vaginal oestrogen 
creams, as well as aggressive marketing of compounded 
oestriol formulas by several overseas teledermatology 
companies. While topical application should reduce 
systemic effects and there is some clinical evidence for 
improvements in menopausal skin, the extent and risks 
of systemic absorption are not well characterised.30 
Hormone-sensitive conditions like melasma may also 
be exacerbated.

Selective targeting of oestrogen receptors may be a 
promising approach to reduce systemic risks further. 
There are two major oestrogen receptor subtypes, ERα 
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and ERβ. ERβ is more highly expressed in the skin and 
less closely associated with reproductive cancers.30 
The phytoestrogens genistein, daidzein and (S)-equol 
preferentially bind to ERβ and have improved signs of 
skin ageing in studies, but they seem to be less potent 
than topical oestrogens.31

Another promising ingredient is methyl 
estradiolpropanoate. This ester can act on oestrogen 
receptors in the skin but is rapidly metabolised to the 
inactive carboxylic acid when absorbed into the blood, 
limiting potential systemic effects. Currently, only 
manufacturer-funded studies are available.32–34

Sustainability

Sustainability is a growing consumer concern, 
especially amongst younger demographics. While 
many eco-conscious trends are largely greenwashing, 
increasing regulatory scrutiny requires more rigorous 
substantiation of any environmental claims.35

In response, many suppliers are offering ingredients 
with data to support sustainability claims, including:36,37

	¥ Ingredients produced from the waste materials of 
other processes (upcycling), or from renewable 
feedstocks

	¥ Life cycle assessments to quantify carbon and 
water footprints

	¥ Traceable supply chains

	¥ Biodegradability, usually tested with OECD 301 
or 310 methods

Other trends

Clean beauty continues to dominate a substantial 
portion of the cosmetic market. This pseudoscientific 
concept relies on the idea that certain ingredients are 
“dirty”, and their use leads to health and environmental 
harms. However, this conflicts with the fundamental 
toxicological principle that risk depends on exposure 
and ingredient classifications are usually based on 
the appeal to nature fallacy. Current trends include 
demonising organic sunscreens, promoting beef tallow 
as a panacea, and increased use of the term “non-toxic”.

“Retinol alternative” has become a prominent category, 
consistent with the clean beauty trend. These anti-
ageing ingredients claim to be more natural, less 
irritating, and safer to use in pregnancy than retinol. 
However, they have little mechanistic similarities to 
retinol besides general anti-ageing effects and do not 
have comparable evidence. “Pregnancy-safe” claims are 

not substantiated and may expose brands to liability. 
This trend began with bakuchiol, a plant extract that 
claims to be similar to retinol based on gene expression 
profiling and an independent clinical trial, but the data 
presented are insufficient to make this claim.39–41

Despite a lack of robust evidence supporting efficacy 
in acne vulgaris, hypochlorous acid sprays have gained 
widespread popularity on social media as a convenient 
acne treatment option. Anecdotal reports of mild 
to moderate skin irritation have emerged among 
individuals who have adopted this trend inappropriately.

The 2021 TGA advertising amendments led to a 
surge in makeup products marketed as secondary 
sunscreens, likely to allow influencer testimonials 
in their marketing. While iron oxides offer benefits 
for pigmentation, makeup is generally inadequate as 
primary sun protection due to insufficient application 
and higher costs.
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