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  Abstract : In 2022, the domestic production performance of functional cosmetics in South Korea 
reached 4.6 trillion won, accounting for 33.85% of the total cosmetics production. The number of 
functional cosmetics reviewed increased by about 7.5% from the previous year, totaling 974 items. 
Especially with the increasing importance of the skin barrier function due to skin sensitivity caused by 
various environmental pollutants, domestic cosmetic companies are showing interest in the 
development of new ingredients and products related to this area. This study aims to analyze academic 
research trends related to in vitro experiments for the development of cosmetics improving the skin 
barrier, to provide practical information for the cosmetic industry. The findings are as follows: 
Academic research mainly focused on the efficacy of natural ingredients in improving the skin barrier, 
but there is a significant lack of quantitative accumulation of research. For the development of skin 
barrier-improving cosmetic ingredients, efficacy evaluation indicators were set, including hyaluronic 
acid production, expression of filaggrin gene, loricrin, formation of cornified envelope (CE), and 
expression of ceramide synthesis enzyme genes. Moreover, effective cosmetic ingredients for improving 
the skin barrier included lemongrass and perilla leaf extracts, flavonoids, Lactococcus lactis subsp. 
lactis, Exosomelike Nanovesicles derived from apple callus, Eleutherococcus sessiliflorus, Acanthopanax 
sessiliflorus, Eleutherococcus gracilistylus, Acer okamotoanum extracts, Aloe vera adventitious root 
extract, ethanol extract of Aruncus dioicus, and organic solvent fraction of Dracocephalum argunense.
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1. Introduction
  
  Recently, cosmetics have been recognized not 
just as products for beautification but as 
essentials for adjunctive skin treatment and 
improvement[1]. Moreover, the cosmetic 
industry is showing diverse changes due to the 
increasing desire for products tailored to 
individual skin conditions and skin troubles 
caused by environmental factors such as 
pollution and mask-wearing[2-3].
  This has led to the spread of 'scientific 
evidence-based' awareness regarding cosmetic 
ingredients and materials. Numerous products 
with high safety and effectiveness, such as 
anti-pollution and microbiome-containing 
cosmetics incorporating new technologies, are 
continuously being launched[4-5]. The 
importance of ingredients is expected to 
establish a new form of consumption, hence 
the demand for functional cosmetics is 
expected to increase further. Functional 
cosmetics, which are conceptually between 
pharmaceuticals and cosmetics, contain 
ingredients that help enhance skin physiological 
activity. They are known to have stronger 
effects on skin physiological activity compared 
to general cosmetics but milder compared to 
pharmaceuticals[6]. According to Article 2.2 of 
the Cosmetic Act, functional cosmetics are 
classified as follows: First, products that help 
in whitening the skin; second, products that 
help in improving skin wrinkles; third, 
products that help in refining the skin or 
protecting it from ultraviolet rays; fourth, 
products that help in changing or removing 
hair color, or providing nutrition to the hair; 
and fifth, products that help in preventing or 
improving dryness, cracking, hair loss, and 
keratinization due to the weakening of skin or 
hair functions[7]. In other words, functional 
cosmetics are cosmetics whose efficacy and 
functionality have been enhanced through the 
application of science and technology[8]. 
Previous research shows that whitening agents,  
 

wrinkle improvers, and sunscreen products 
have mainly constituted the domestic cosmetics 
market and related research has been 
conducted[9]. However, with the amendment 
of the Cosmetic Act in 2017, the realm of 
functional cosmetics has expanded, leading to 
diversification in the cosmetics industry. 
Particularly, as air pollution and environmental 
pollution have accelerated, the importance of 
the skin barrier function has become more 
recognized due to the increasing sensitization 
of the skin, and companies are showing great 
interest in developing related products. The 
skin barrier prevents excessive moisture loss 
from the body and blocks harmful substances 
like chemicals and microorganisms from 
entering our bodies[10]. The skin barrier is 
formed through the differentiation process of 
keratinocytes, and its improvement is regulated 
by the balance between the differentiation of 
keratinocytes and the skin's process of 
shedding these cells[11]. The function of the 
skin barrier is influenced not only by filaggrin 
but also by abnormalities in proteins similar to 
filaggrin, such as hornerin and FLG(filaggrin)2. 
Changes in the skin barrier function can 
induce dryness and itching and increase 
susceptibility to various external stimuli or 
infections, becoming a significant factor in 
increasing the risk of contact dermatitis and 
skin infections[12]. Therefore, developing 
technologies that can inhibit the decline of the 
skin barrier function or enhance it is an 
important part of developing functional 
cosmetics. Research on the active ingredients 
commonly used to influence the structural and 
functional changes of the skin barrier function 
and its mechanisms should be conducted. In 
this study, we aim to review and analyze 
literature and trends related to skin barrier 
improvement cosmetic technology, a type of 
functional cosmetic, to examine the cosmetics 
industry. Based on this, we intend to present 
practical implications for both the industry and 
the academic field.
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2. Mechanism of skin barrier

  The stratum corneum of the epidermis, 
which is the outermost layer of the skin, 
makes the human body an external analogy It 
protects against harmful irritants and prevents 
the loss of water in the body. It has an 
important function of preventing[13-14]. 
Among these, the skin's moisture retention is 
The water-bearing capacity of keratinocytes 
and the moisture content of lipids between 
keratinocytes Relies on the ability to prevent 
threads[15]. Therefore, various skin diseases 
When damage to the skin barrier structure is 
caused by the moisture in the stratum 
corneum This results in a decrease in content 
and an increase in water loss[16]. In 
particular, the stratum corneum constitutes 
intercellular lipids Natural moisturizing factor 
(NMF) contains Ceramides, squalene, 
cholesterol, esters, neutral lipids,There are free 
fatty acids, which fill in the gaps between 
keratinocytes[17]. It protects the skin from 
auxiliary substances and inhibits moisture 
evaporation.It plays an important role in 
shaping walls[18].        
  In healthy skin, keratinocytes and 
keratinocytes water in which lipids cause 
itching, such as allergens and irritants prevent 
the influx of vaginas[19]. However, external 
environmental factors, inflammatory spots 
damage to the epidermal barrier occurs due to 
various causes, such as clots If endogenous 
inflammatory mediators and external incoming 
substances are obscured, by activating the C 
nerve fiber, which is the myriad nerve 
associated with depression, itching is 
provoked[20-21]. the transmission route of 
itch varies greatly depending on the medium 
and mechanism. it can be divided into 
staminergic and nonhistaminergic-mediated 
pathways. salt In the skin in a state of 
inflammation, histamine freed from mast cells  
 

It also stimulates some sensory nerve fibers, 
but in addition to histamine, Releases various 
cytokines, protease and neuropeptides Itching is 
caused by T cells, neutrophils, eosinophils, and 
keratinocytes[22-23]. It can cause or 
exacerbate it. Abnormalities in skin barrier 
function activate proteolytic enzymes that 
promote the replacement and shedding of the 
stratum corneum, leading to PAR-2-mediated 
itching. barrier dysfunction, dryness, itching are 
atopic skin Skin diseases such as editis, 
psoriasis, and contact dermatitis, as well as 
kidney Hypofunction, diabetes, liver disease, 
cholestasis disease, hematological oncology 
disease It is also common in a variety of 
systemic diseases, including, and normal It can 
also occur as a result of physiological 
aging[24-25].  
        

3. Research Method

3.1 Research Method and Scope

  The data for this study were collected and 
analyzed using the National Assembly Library, 
Research Information Service System (RISS), 
and Google Scholar, focusing on academic 
materials related to ‘functional cosmetics’, ‘skin 
barrier’, and ‘skin barrier improvement 
cosmetics’. The keyword extraction image used 
a big data analysis solution.(Fig. 1). 

Fig. 1. Search key word.
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Fig. 2. Research Topic Analysis

Table 1. Academic research analysis

Topic(Year)
Research 

type

Skin Hydration and Skin Barrier Effects of Cymbopogon citratus and Perilla 
frutescens Extracts(2019) 

Journal

Roles of Fisetin on Skin Barrier Function and Anti-aging in Epidermal 
Keratinocyte(2020)

Journal

Skin Barrier Improvement Effect of Exosomal Nanovesicles Derived from Lactic 
Acid Bacteria(2021)

Journal

Study on Reinforcing Skin Barrier and Anti-aging of Exosome-like Nanovesicles 
Isolated from Malus domestica Fruit Callus(2021)

Journal

Comparison of Anti-inflammatory, Skin Barrier Improvement, and Anti–aging 
Efficacy of Eleutherococcus divaricatus var. chiisanensis and various Eleutherococcus 
Genus Extract(2022)

Journal

Efficacy in vitro Antioxidation and in vivo Skin Barrier Recovery of Composition 
Containing Mineral- cation -phyto DNA Extracted from Aloe vera Adventitious 
Root(2023)

Journal

Skin barrier and anti-inflammatory effect of petasites japonicus(2023) Journal

Anti-oxidant Activity and Skin Barrier Function Measured in Different Solvent 
Fractions Obtained from Agrimoniae Herba(2023)

Journal

4. Results and discussion

4.1. Research Trends in Materials for Skin 

Barrier-Improving Cosmetics

  To examine Within the last 5 years 
academic research trends within the past five 
years on materials for developing functional 
cosmetics for skin barrier improvement, a total 
of 41 academic papers were found using 
academic research information services, the 
National Assembly Library, and Google 

Scholar (Fig. 2).
   Among these, eight papers that conducted 
in vitro experiments to evaluate the efficacy 
for the development of cosmetics materials 
aimed at improving the skin barrier were 
selected for final analysis (Table 1).

4.2. Efficacy Evaluation Indicators for Skin 

Barrier-Improving Cosmetic Materials

  This is an analysis of efficacy evaluation 
indicators for the development of cosmetics 
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Fig. 3. Efficacy Evaluation Indicators for Skin Barrier-Improving Cosmetic Materials.

materials related to skin barrier improvement 
(Fig. 3). The studies by Soyang Kang et al. 
(2019) on lemongrass and perilla leaf 
extracts[26] and Han Ji Won et al. (2022) on 
extracts from Jirisan acanthopanax, spiny 
acanthopanax, acanthopanax trees, and ogan 
trees[27] measured the expression of genes 
related to hyaluronic acid production and skin 
moisturization, HAS1, HAS2, HAS3, AQP3 
mRNA, and genes related to the skin barrier 
like filaggrin, loricrin, and involucrin mRNA 
as indicators. Wang Hyesoo et al. (2021)[28] 
used FN1 (fibronectin) and FLG (Filaggrin) 
gene expression as evaluation indicators to 
investigate the effects of exosome-like 
nanovesicles derived from lactobacillus on skin 
barrier improvement. Kim Dongmyeong et al. 
(2023)[29] in their study on the skin barrier 
improvement with a cationic and mineral 
complex containing phyto DNA extracted from 
Aloe vera adventitious roots, measured filaggrin 
and loricrin as efficacy evaluation indicators. 
Additionally, Kim Chaehyeon et al. (2023)[30] 
examined the expression of mRNA for filagrin 
and aquaporin-3 in their study on the skin 
barrier effects of ethanol extracts of Angelica 
keiskei. Meanwhile, Seo Yuri et al. (2021)[31] 
used the ability to form a cornified envelope 
(CE) of keratinocytes as an evaluation 
indicator to ascertain the impact of 
Exosome-like Nanovesicles derived from apple 
callus on skin barrier improvement. In Lee 
Kyeongha et al.'s (2020)[32] study on the skin 

barrier function improvement effects of Fisetin, 
a type of flavonol, the expression of proteins 
and enzymes FLG, KRT1, IVL, DSP, TGM1, 
and the major genes involved in the synthesis 
of epidermal ceramides, CerS3 and CerS4, 
were used as evaluation indicators. Also, in 
Han Jegun et al.'s (2023)[33] study on the 
skin barrier improvement effects of an organic 
solvent fraction of 龍芽草, the expression of 
ceramide synthesis enzymes CERS3 and CERS4 
mRNA genes was measured.

4.3. Skin Barrier-Improving Cosmetic 

Material

  In the research for the development of skin 
barrier-improving cosmetic materials, the 
materials under efficacy validation were derived 
from natural sources. the skin barrier- 
Improving cosmetic material extract image used 
a big data analysis solution(Fig. 4). The main 
active ingredients can be summarized as 
follows. In the study by So Yang Kang et al. 
(2019) on lemongrass and perilla leaf extracts, 
chlorogenic acid and p-coumaric acid, the 
main components of lemongrass, were 
identified as the key efficacy ingredients for 
skin barrier improvement. Lee Kyung Ha et al. 
(2020) confirmed the skin barrier improvement 
effects of flavonoids, a type of polyphenol, in 
their study on Fisetin. Wang Hye Soo et al. 
(2021) reported on the skin barrier 
improvement effects of Lactococcus lactis 
subsp. lactis, a type of probiotic. Seo Yu Ri et 
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Fig. 4. Skin Barrier-Improving Cosmetic Materials.

al. (2021) verified the skin barrier effects of 
Exosome-like Nanovesicles derived from apple 
callus. Han Ji Won et al. (2022) stated that 
elutheroside E, chlorogenic acid, and caffeic 
acid contained in the extracts of 
Eleutherococcus sessiliflorus, Acanthopanax 
sessiliflorus, Eleutherococcus gracilistylus, and 
Acer okamotoanum positively influenced skin 
barrier improvement. Furthermore, Kim Dong 
Myeong et al. (2023) reported that purine and 
pyrimidine, plant-based bases, acted as the 
main components in the skin barrier 
improvement effects of the Aloe vera 
adventitious root extract. Kim Chae Hyun et 
al. (2023) reported that fukinolic acid, cafeic 
acid, sequi-terpenoid, ermopetasidone, and 
phenolic compounds like petasiphenoe and 
ermophilenoid, acted in the skin barrier effects 
of the ethanol extract of Aruncus dioicus. Han 
Je Geun et al. (2023) reported that catechin, 
quercitrin, rutin, hyperoside, and quercetin, 
types of flavonoids, were the main active 
components in the skin barrier improvement 
effects of the organic solvent fraction of 
Dracocephalum argunense.            

5. Conclusion

  This study was conducted to analyze academic 
research on skin barrier-improving cosmetics 
in the context of the growth of the cosmetic 
industry and the diversification of functional 

cosmetics, and to provide practical data for 
research and development in this field. The 
results are as follows: 
  Firstly, although 204 academic studies were 
found in the recent five years under the 
keywords 'functional cosmetics,' 'skin barrier,' 
and 'skin barrier-improving cosmetics,' only 
eight were in vitro experiments for basic 
research, indicating a dire need for more 
quantitative academic buildup. 
  Secondly, for the development of skin 
barrier-improving cosmetic materials, efficacy 
evaluation indicators such as hyaluronic acid 
production capability, expression of the 
filaggrin gene, loricrin, formation capability of 
the cornified envelope (CE), and expression of 
ceramide synthesis enzyme genes were used. 
Thirdly, effective cosmetic materials for 
improving the skin barrier included lemongrass 
and perilla leaf extracts, flavonoids, 
Lactococcus lactis subsp. lactis, Exosome-like 
Nanovesicles derived from apple callus, 
Eleutherococcus sessiliflorus, Acanthopanax 
sessiliflorus, Eleutherococcus gracilistylus, Acer 
okamotoanum extracts, Aloe vera adventitious 
root extract, ethanol extract of Aruncus 
dioicus, and the organic solvent fraction of 
Dracocephalum argunense. 
  These results highlight the considerable lack 
of quantitative accumulation in the fundamental 
research of skin barrier-improving functional 
cosmetics. Additionally, the study academically 
derived skin evaluation factors and the 
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mechanism of barrier formation related to the 
skin barrier, and identified effective cosmetic 
materials and their main components for skin 
barrier improvement. 
  Therefore, vigorous and multifaceted research 
for the efficacy validation and development of 
materials for skin barrier-improving functional 
cosmetics should be actively conducted. 
  This study is significant for analyzing and 
forecasting the academic research trends in a 
situation where the cosmetic industry is 
evolving and the demand for skin barrier- 
improving cosmetics is increasing. However, 
the insufficient accumulation of related 
research remains a concern, and it is hoped 
that future academic research will address this 
gap for both qualitative and quantitative 
advancements in the field.
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