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Abstract. Bridging the gap: evaluating emollients and emulsifiers in dermatology for long-term skin health and
barrier recovery. Brunina L. This study addresses the significant gap in existing literature regarding the long-term
effects of emollients and emulsifiers on skin health to systematically evaluate the impact of these substances on Trans-
Epidermal Water Loss (TEWL) and skin barrier functions across various skin conditions. The main aim of this research
is to evaluate the effects of commonly used emollients and emulsifiers on skin barrier function across different skin
conditions to provide insights that will contribute to the development of optimized skincare formulations for individuals
with compromised skin barriers. A literature search was conducted across multiple databases, including PubMed,
Scopus, Web of Science, and Google Scholar, using targeted search strings to gather relevant studies published over the
last 20 years. The inclusion criteria focused on peer-reviewed studies that provided empirical data on the effects of
emollients and emulsifiers on TEWL and skin barrier functions, specifically in human subjects. A total of 88 articles were
initially identified, with 41 meeting the strict inclusion criteria after quality assessment using Joanna Briggs Institute
checklists. The review revealed varied effects of emollients and emulsifiers on skin health. Natural oils were found to
enhance skin barrier functions and reduce TEWL, whereas synthetic emollients raised concerns about their occlusive
properties and potential to worsen skin conditions over time. Emulsifiers showed dual effects; some exacerbated TEWL
in normal skin but reduced it in damaged skin, highlighting the complexity of their interaction with skin barrier
components. The findings emphasize the need for standardized research methodologies and long-term studies to better
understand the mechanisms by which emollients and emulsifiers influence skin health, particularly regarding TEWL
measurement techniques while products do exhibit dual behavior and scientific evidence should guide the selection of
emulsifiers and emollients in skincare products to ensure both efficacy and long-term safety as well as the special
assessment of the safer alternative what support both human health and environmental sustainability.

Pegepar. Ilogonannst po3puBYy: OLiHKA MOM’SAKIIYBAYiB Ta eMyJbIaTOPiB Yy 1€pMATOJIOrII 1715 TOBIOCTPOKOBOI0
310poB’sl WIKipH Ta BinHoBaAeHHs 0ap’epy. bpynina JI. V yvomy oocridowcenni pozenadaemoca 3uauna npo2anuna 6
HAas6HIN imepamypi wooo mpueano2o 6nJugy NOM SKULY8auie ma emylbeamopié Ha 300p08 s wKipu, wob cucme-
MAMUYHO OYIHIOBAMU 6NIUG YUX PeuOsUH HA mpancenioepmanvry empamy 6oou (TEWL) i ¢pyukyii wikipnozo bap’epy
npu pisHux 3axeoprosanusx wkipu. OcHoBHA Mema Yb02o O0CHIONCEHHS. NOAA2AE 8 MOMY, W00 OYiHUMU 6NIUS
NOM AKWLY8a4ie ma emynveamopis, AKi 3a36Udail 6UKOPUCHIOBYIOMbCS, HA (QYHKYIO WKipHo20 6ap’cpy npu pisHux
3AX60PIOGAHHAX WIKIpU, W0b ompumamu iHpopmayiro, aKa cnpuamume po3podIeHHI0 ONMUMI308AHUX peyenmyp 3aco0is
071 0027150y 3a WKIPOIO 0112 0Ci0 i3 nopyuweHum wKipHum oap epom. Ilowyk nimepamypu npogoouscs 6 bacamvox 6azax
danux, exaroyarouu PubMed, Scopus, Web of Science i Google Scholar, sukopucmosyrouu psaoku yinb08020 HOWYKY O
300py 8i0n08iOHUX OoCHidHCceHb, onybnikoganux 3a ocmanui 20 pokis. Kpumepii exnouenns 6yau 3ocepeddiceHi Ha
PeyeH308aHUX O0CNIONHCEHHAX, AKI HAOANU eMNipuyHi OaHi Npo 6naue nom axuiyeauie ma emyiveamopie na TEWL i
@yHryii wkipu, ocobauso 6 nodeu. Cnouamky 6yno ioenmugixosano 88 cmammi, 41 3 Axux gionosioac cysopum
Kpumepisim GKIIOUEHHsL RICSL OYIHIOBAHMS SIKOCME 3a OONOMO2010 KOHMPOIbHUX cnuckie Incmumymy Jocoannu bpizcec.
Ocna0 6uA6UE DIZHOMAHIMHUL GNAUE NOM AKULYBAYIE MaA eMy1beamopié Ha 300pos’s wikipu. byno euseneno, wo
Hamypanvhi onii nokpawyioms oap epri @yukyii wikipu ma smenutyromo TEWL, mooi sk cunmemuyni nom sKkutyeayi
BUKTIUKAIOMb 3AHENOKOEHHS W00 IXHIX OKTIO3IUHUX GIACTIUGOCHEN MA NOMEHYIALY NO2IPUEHHS CINAHY WKIPU 3 YACOM.
Emynveamopu noxasanu nodeitiny 0ito. Odesxi nocunmosaru TEWL y nopmanvHill wiKipi, ane 3HUNCYSATU 11020 8 NO-
WKOOMCEHII WKIPI, NIOKpecuionyu CKIaOHicmb X 63aemolii 3 KoMNoHeHmamu wkipHozo oOap’epy. Pesyromamu
niOKpecomy HeoOXIOHICIb CIMAHOAPMU30B8AHUX OOCTIOHUX MEMOOO02il | 00820CMPOKOBUX 00CAIOHCEHb, WO0O Kpauye
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3PO3YMIMU MEXAHIZMU, 30 OONOMO20I0 SKUX NOM SKULY8AYT A eMYTbeamopu 6NIUEAIONb HA 300P08 Sl WKIPU, 30KpeMd
w000 memodis sumipiosantsi TEWL, ockinbku npodykmu yunsms noosiuny oilo. Pesyiomamu Haykogux 00CnioxiceHb
NOBUHHI GUHAYAMU BUOID eMYTbeAmopie | NOM SKULY8auie y npooyKmax no 002110y 3a WKipow, wob 3abesneyumu sK
epexmugnicmv, max i 0o6zocmpoxogy desnexy. Takodc HeobXiOHO 30iliCHI8amMuU CneyiaibHe OYIHIB8AHHS Oe3neyHiuol
anbmepHamusuU, SKa NIOMpPUMye 300p08 s TOOUHU MA eKOA0IUHY CIMATCMb.

The skin acts as a critical barrier against environ-
mental aggressors and plays a vital role in main-
taining homeostasis. Emollients and emulsifiers are
commonly used in moisturizers to enhance skin
barrier functions and provide relief from various
dermatological conditions, such as eczema, atopic
dermatitis, and psoriasis. Despite the extensive appli-
cation of these compounds in skincare and therapeutic
products, a comprehensive understanding of their
individual and combined effects on skin health
remains underexplored. Extensive research has been
conducted on the impact of emollients and emulsifiers
on the skin. Emollients are known to hydrate and
smooth the skin by filling spaces between skin flakes
with droplets of oil, whereas emulsifiers are used to
stabilize product formulations and can influence the
skin's barrier properties by interacting with its lipid
components [1]. Most studies, however, focus on the
physical properties of the moisturizer formulations,
such as rheology, spreadability, viscosity, and droplet
size, without an in-depth analysis of skin physiolo-
gical responses, particularly Trans-Epidermal Water
Loss or TEWL, which is a critical measure of the
skin’s barrier function [2]. Moreover, while some
research integrates the effects of these substances on
normal skin, the responses in damaged skin, which
presents a compromised barrier [3], are not suf-
ficiently documented [1]. This is particularly signi-
ficant as the skin with impaired barrier function reacts
differently to cosmetic and therapeutic formulations
compared to healthy skin. The interaction between
topical applications and damaged skin may accelerate
or inhibit the natural recovery processes, influencing
the long-term health of the skin [4].

As a result, topicality of research lies in the fact
that the current literature lacks a unified model that
compares the effectiveness of different emollients
and emulsifiers across various skin conditions within
the same experimental setup. This gap impedes the
ability to draw conclusive evidence about which in-
gredients are most beneficial for skin barrier
maintenance and repair, especially as part of a pre-
ventive skincare regime or as a complementary
treatment in chronic skin diseases [5]. This study aims
to address these gaps by evaluating a range of
commonly used emollients and emulsifiers within a
consistent experimental framework to assess their
immediate and long-term impacts on TEWL and skin
barrier recovery. By conducting a comparative
analysis across different skin conditions, this research
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seeks to elucidate the differential effects of these
ingredients and propose optimized strategies for skin-
care and treatment of skin barrier-related disorders.

MATERIALS AND METHODS OF RESEARCH

To ensure a comprehensive understanding of the
current landscape of research concerning the impact
of emollients and emulsifiers on skin health, a
systematic search of the literature was conducted. The
search aimed to identify all relevant studies that
discuss the physiological effects of emollients and
emulsifiers on skin, including TEWL, skin barrier
function, and long-term skin health.

The search was performed using several scientific
databases to ensure broad coverage of the literature.
These databases included PubMed, Scopus, Web of
Science, and complimented with Google Scholar as
additional source. Each database was queried to
maximize the retrieval of pertinent studies using a
combination of the following keywords and their

combinations: "emollient," "emulsifier," "skin,"
"TEWL," "trans-epidermal water loss," "skin barrier
function," "eczema," "atopic dermatitis," "psoriasis,"

and "long-term effects."

The search strategy was tailored to the specific
indexing terms and search capabilities of each
database. As a primary search string was the PubMed
search, where the search terms were used in
conjunction with Medical Subject Headings [MeSH]
to refine the results. The search strings were adapted
for each database to align with their respective search
syntax and capabilities. The search string used
in PubMed was: ["emollients"[MeSH Terms]
OR "emollients"[All Fields]] AND ["emulsi-
fiers"[MeSH Terms] OR "emulsifiers"[All Fields]]
AND ["skin"[MeSH Terms] OR "skin"[All Fields]]
AND ["TEWL"[AIll Fields] OR "trans-epidermal
water loss"[All Fields] OR "skin barrier"[All Fields]].
For the Scopus the search string was adapted
accordingly: [TITLE-ABS-KEY [emollients] OR
TITLE-ABS-KEY [emulsifiers]] AND [TITLE-
ABS-KEY [skin] AND [TITLE-ABS-KEY [TEWL]
OR TITLE-ABS-KEY ["trans-epidermal water loss"]
OR TITLE-ABS-KEY ["skin barrier"]]]. Following
the similar approach the search string for Web of
Science was: [TS=[emollients] OR TS=[emulsifiers]]
AND TS=[skin] AND [TS=[TEWL] OR TS=["trans-
epidermal water loss"] OR TS=["skin barrier"]]. As
per Google scholar the search string was: [emollients
OR emulsifiers] AND skin AND [TEWL OR "trans-
epidermal water loss" OR "skin barrier"].

Ha ymoeax niyensii CC BY 4.0



MEJINYHI IIEPCIIEKTUBU / MEDICNI PERSPEKTIVI

The author formed a set of articles from the 20 years’
time span starting from 2004 and excluded repeated
articles, where the total set was 1022 unique articles and
proceeded to the formation of the sample for the review.
Studies included in the review were those that:

1. Were published in peer-reviewed journals.

2. Included empirical data on the effects of
emollients and/or emulsifiers on skin properties.

3. Addressed outcomes related to TEWL, skin bar-
rier function, or related physiological measurements.

4. Were conducted on human subjects; animal and
in vitro studies were excluded to focus on clinically
relevant data.

5. Were written in English.

The exclusion criteria for the sources when
conducting the search were:

1. Studies that did not specifically address the
effects of emollients or emulsifiers.

2. Review articles, commentaries, opinion pieces,
and editorials were excluded to focus on original
research.

3. Studies that only measured cosmetic outcomes
without physiological data.

4. Studies with insufficient methodological trans-
parency or unverified data.

As part of the methodology, the author employed
a structured data extraction process. Key parameters
recorded from each article included: authorship, year
of publication, study type and design, sample size,
demographics, emollient or emulsifier type, targeted
skin condition (if any), measurement techniques and
major outcomes. Accordingly, the final sample of 88
articles was formed, where the relevant data were
extracted from each study, including the author(s),
year of publication, study design, sample size, type of
emollient or emulsifier used, skin condition treated (if
any), outcome measures, and key findings.

The quality of the included studies was assessed
using standardized checklists from the Joanna Briggs
Institute (JBI), tailored for each study design. This
assessment helped determine the reliability and vali-
dity of the findings reported in the literature. The
assessment was performed and the cross-referred data
were excluded finalizing in the final sample of
41 articles. This data extraction facilitated a structured
synthesis of the findings across the collected literature.

This research was conducted in accordance with
the principles of the Declaration of Helsinki (2013)
and the Universal Declaration on Bioethics and
Human Rights (UNESCO, 2005). The study protocol
was reviewed and approved by the Research Ethics
Committee of Turiba University (previously, SKK),
protocol number 3-36/23-011. The confidentiality
and anonymity were preserved in accordance with
legal and ethical standards.
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RESULTS AND DISCUSSION

The systematic review of the literature revealed a
diverse array of studies that examined the impact of
various emollients and emulsifiers on skin health,
presenting a broad spectrum of findings that often
appeared contradictory. This section synthesizes the
findings from the literature, highlighting key trends,
discrepancies, and the implications of these findings
on the use of emollients and emulsifiers in der-
matological practice. A significant variance was
observed in the outcomes related to the effectiveness
of different emollients in improving skin conditions.
Studies ranged from those touting the benefits of
natural oils like sunflower and jojoba oil in enhancing
skin barrier functions [6, 7] and reducing TEWL [8,
9], to research indicating potential adverse effects of
synthetic emollients like mineral oil and petrolatum,
which could occlude the skin excessively, potentially
worsening certain skin conditions over long-term use
[10, 11]. The review identified several studies that
focused on the role of occlusive emollients in skin
care. These emollients, including petrolatum and
dimethicone, were frequently highlighted for their
ability to significantly reduce TEWL, especially in
conditions like atopic dermatitis [9] and psoriasis
[12]. However, the occlusivity of these substances
also raised concerns regarding their potential to trap
bacteria and other irritants against the skin [13],
which could exacerbate skin conditions in susceptible
individuals [14]. An emerging area of interest was the
use of emollients in neonatal care [15, 16, 17],
particularly the hypothesis that early introduction of
barrier-enhancing emollients [7] could reduce the
incidence of atopic dermatitis and potentially prevent
the development of food allergies. Studies [18] in this
area presented mixed results, with some showing
promising outcomes in allergy prevention, while
others indicated minimal or no effect, underscoring the
need for more targeted research. Numerous studies
[19, 20] focused on the measurement of TEWL in
different scenarios, ranging from the impact of skin
cleansing agents like sodium lauryl sulfate [SLS] to
assessments of skin barrier function [6] in healthy
individuals. These studies commonly employed a ran-
ge of emollients and evaluated their protective or resto-
rative properties [12] on the skin's moisture barrier.

Research on emulsifiers revealed a complex
picture, with various types such as PEGs, stearates,
lecithin, and sulfates being analyzed for their roles in
topical formulations [19, 21, 22]. Recent studies
raised significant concerns about the health im-
plications of certain emulsifiers like PEGs, which
were linked to potential carcinogenicity [23], the
development of anti-PEG antibodies [24], adverse
impacts on mitochondrial function [25], and
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inhibition of cell proliferation [26]. These findings
highlight the critical need for careful consideration of
emulsifier types in cosmetic and pharmaceutical
formulations to mitigate potential risks. As a result,
the literature review uncovered a complex landscape
of research on emollients and emulsifiers, with signi-
ficant variations in study outcomes and metho-
dologies. While some emollients showed potential for
improving skin barrier functions and managing
dermatological conditions, the long-term effects and
the implications of certain synthetic emollients and
emulsifiers require careful scrutiny. The findings
underscore the necessity for ongoing research to
elucidate the mechanisms by which these substances
affect skin health and to develop guidelines that
optimize their use in clinical and cosmetic contexts.
Future studies should aim to harmonize methodo-
logies and focus on longitudinal effects to better
understand the implications of emollient and emulsi-
fier use on skin health and disease management.

The current landscape of dermatological research
reveals a significant gap in the comprehensive
understanding of the long-term impacts of emollients
and emulsifiers on skin health, particularly those that
are synthetic and non-biodegradable. These sub-
stances exhibit varying effects on damaged versus
healthy skin, contributing to an ongoing challenge in
dermatology: the lack of consistent and long-term
data that could guide therapeutic interventions more
reliably. This variability is especially problematic
when considering the management of conditions with
impaired barrier functions, such as atopic dermatitis
[27], psoriasis [28], and eczema [29]. TEWL has been
extensively utilized to assess skin barrier integrity,
playing a pivotal role in the evaluation of skin
conditions and the effectiveness of topical formu-
lations. The wide array of methodologies [30] applied
across different studies, however, has resulted in
diverse findings [5] that complicate the ability to
draw definitive conclusions. For example, studies
[31, 32] employing various types of emulsifiers have
shown that these can either increase TEWL in normal
skin or decrease it in damaged skin, suggesting a dual
role that depends heavily on the specific skin condi-
tion and the type of emulsifier used.

In normal skin, certain emulsifiers may disrupt the
natural lipid matrix, leading to increased TEWL and
indicating a compromised barrier function. Conver-
sely, in surfactant-irritated skin, these same emul-
sifiers might act protectively or reparatively by
integrating into and modifying the damaged barrier,
thereby reducing TEWL. This paradoxical effect
underscores the complex interactions between emul-
sifiers [33] and the skin barrier and highlights the
potential therapeutic benefits of these substances if
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they can be harnessed correctly [34]. The discussion
around synthetic versus natural emulsifiers is critical
[11, 35], particularly given the growing body of
evidence suggesting that synthetic emulsifiers may
accumulate within the skin’s lipid matrix, potentially
leading to long-term disruption of barrier integrity
[27, 36]. This accumulation can exacerbate condi-
tions in patients with sensitive skin or those with
barrier impairments, leading to a cycle of dependency
on topical formulations for barrier maintenance.

In studies, the relationship between the structure
of commonly used emulsifiers and their effects on
skin was explored using non-invasive bio-en-
gineering methods [33]. The findings indicate that
emulsifiers, varying in ethoxylation and alkyl chain
lengths, do not consistently affect skin erythema but
significantly increase TEWL without inducing in-
flammation. This increase suggests that these emul-
sifiers may disrupt the skin barrier by altering the
lipid membranes, which could enhance the bio-
availability of drugs and potentially harmful sub-
stances [36]. Notably, the same emulsifiers that
increased TEWL in normal skin also decreased it in
surfactant-damaged skin, suggesting their dual ability
to modify barrier properties depending on the skin's
condition [34]. As a result, the ability of certain
emulsifiers to decrease TEWL in damaged skin while
increasing it in normal skin may have important
therapeutic implications. It suggests that emulsifiers
could be utilized to regulate drug absorption by
modulating skin permeability [37]. This could be
particularly beneficial for enhancing drug absorption
in areas of low permeability or reducing it in areas
where permeability is too high. This regulatory
potential of emulsifiers could make them valuable in
both pharmaceutical formulations and skincare pro-
ducts, where precise control over drug delivery and
barrier integrity is crucial [38]. Given these opposing
effects, it is crucial to determine the underlying me-
chanisms by which emulsifiers interact with skin
lipids. One possible explanation is that emulsifiers
disrupt lipid bilayers in healthy skin by increasing
fluidity, leading to greater permeability. In damaged
skin, however, emulsifiers may instead fill in
structural gaps, stabilizing the lipid layers and re-
ducing water loss [39]. This dual nature raises impor-
tant questions regarding their suitability for long-term
use in skincare formulations. Further investigation is
needed to establish guidelines on the safe and ef-
fective incorporation of emulsifiers in both cosmetic
and therapeutic applications [40]. The ability of
emulsifiers to modulate permeability suggests a
potential role in enhancing or restricting the ab-
sorption of active ingredients [41]. However,
achieving this level of precision requires further
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research into the structural properties of emulsifiers
and their interactions with various skin types.

The analytical review conducted in this study
highlights the significant heterogeneity in findings
regarding the effects of emollients and emulsifiers on
skin barrier function and TEWL. Across the 41 rigo-
rously selected studies, a common trend emerged:
while natural emollients such as plant-based oils (e.g.,
sunflower, jojoba) consistently demonstrated benefi-
cial effects on the restoration of the skin barrier and
reduction of TEWL, synthetic emollients often posed
concerns regarding long-term occlusivity and barrier
impairment. This duality aligns with emerging
dermatological theories emphasizing the importance
of lipid compatibility and skin-type-specific response
to topical agents. Furthermore, the evidence regar-
ding emulsifiers was even more fragmented. Studies
reported that emulsifiers may increase TEWL in
healthy skin by disrupting lipid bilayers, while simul-
taneously reducing TEWL in damaged skin through
barrier integration. This dichotomous behavior under-
scores the need for targeted formulation strategies
depending on the skin condition being treated. No-
tably, the literature also reflects a lack of longitudinal
studies assessing the cumulative effects of emulsifiers,
especially PEG-based compounds, which have raised
safety concerns due to potential carcinogenicity, im-
mune sensitization, and mitochondrial toxicity.

Despite the methodological advances in TEWL
measurement and skin barrier assessment, the review
revealed significant variation in study design, sample
size, duration, and outcome reporting, making direct
comparisons challenging. The scarcity of stan-
dardized clinical protocols and limited use of robust
biostatistical tools further impede the development of
conclusive recommendations for clinical or cosmetic
use. As a result, the analytical review confirms the
critical importance of context-specific formulation
and the necessity for further investigation into the
mechanisms by which emulsifiers interact with the
skin. These findings justify the subsequent ex-
perimental evaluation proposed in this research and
reinforce the call for harmonized testing protocols in
dermatological science.

CONCLUSIONS

Current research on emollients and emulsifiers
lacks consistency and standardization, leading to
conflicting findings regarding their effects on the skin
barrier. The main findings are:

1. Emulsifiers exhibit a dual role in skin barrier
function, increasing permeability in healthy skin
while potentially aiding in barrier repair in damaged
skin. This variability highlights the need for precise
formulation strategies that take into account skin
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type, barrier integrity, and the intended duration of
use. Failure to account for these factors may result in
adverse effects, particularly in individuals with pre-
existing dermatological conditions.

2. The permeability-modulating effects of emul-
sifiers require further investigation to determine their
suitability for long-term use in cosmetic and thera-
peutic applications. The ability of emulsifiers to alter
lipid bilayer structure suggests they may enhance or
restrict the absorption of active ingredients. However,
the extent of this modulation varies significantly
across different emulsifier types and concentrations,
necessitating detailed structural analysis of their
interactions with skin lipids.

3. The choice of emulsifiers and emollients in
skincare formulations must be guided by scientific
research that considers both efficacy and long-term
safety. Emulsifiers that disrupt lipid bilayers can
facilitate short-term penetration of active compounds
but may lead to chronic barrier damage with pro-
longed use. Emollients that effectively mimic natural
skin lipids should be prioritized to enhance hydration
and repair functions without interfering with
physiological processes.

4. The impact of emulsifiers and emollients on
different skin conditions, including eczema, psoriasis,
and sensitive skin, remains inadequately studied.
Formulations intended for compromised skin barriers
must undergo clinical validation to ensure they do not
exacerbate existing conditions.

5. The distinction between synthetic and bio-
degradable emulsifiers and emollients is critical for
both dermatological safety and environmental sus-
tainability. Biodegradable emulsifiers are less likely
to accumulate within skin layers, reducing the risk of
chronic inflammation, sensitization, or long-term
toxicity. Further research should focus on developing
sustainable alternatives that maintain efficacy while
reducing environmental and dermatological risks.

6. The interactions between emulsifiers and emol-
lients in complex skincare formulations need further
exploration to determine their synergistic or anta-
gonistic effects. Some combinations may enhance
hydration and barrier repair, while others may disrupt
lipid organization and lead to increased sensitivity.
Understanding these interactions will enable the
formulation of optimized products that balance
penetration enhancement with barrier protection.

7. The long-term impact of emulsifier-containing
skincare products on skin microbiome composition
remains poorly understood. Some emulsifiers may
alter microbial balance by disrupting lipid structures
that support beneficial bacteria. Future studies should
investigate whether specific emulsifiers promote or
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inhibit microbiome stability and assess their im-
plications for overall skin health.

8. The formulation of skincare products must
move toward a precision-based approach that ac-
counts for individual skin conditions, lipid compo-
sition, and susceptibility to barrier disruption. Future
studies must adopt standardized measurement
techniques, particularly for trans-epidermal water
loss, and ensure long-term clinical trials that assess
cumulative effects over extended periods.
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