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Introduction: As skin ages, it loses its ability to retain moisture and becomes rough and

dry. This results in a clinically dull appearance with a loss of radiance, firmness, and

suppleness. Symptoms can be improved with use of a moisturizer that builds and maintains

skin hydration over time; however, most moisturizers that occlude the skin surface are

perceived as heavy and greasy and are not consumer preferred.

Methods: A unique, consumer-preferred gel matrix formula was developed by combining

liquid crystal structures, which mimic skin barrier lipid assembly, with specific emulsifiers

that deliver water deep into skin. Ex vivo studies were conducted to investigate the superior

hydrating effects of the gel matrix formula. Confocal Raman microscopy studies assessed the

spatial distribution of water in ex vivo skin after application of the gel matrix formula. To

determine the effects of the gel matrix formula on dry facial skin, a 12-week clinical study

was conducted with subjects with self-perceived skin dryness and dullness.

Results: The formulation significantly increased the relative water content throughout

epidermal regions, which was not observed with the application of a competitive gel formula.

Instrumental measurements assessed improvements in skin surface moisturization and barrier

function. Clinical grading showed significant improvements in hydration-related endpoints

including radiance, clarity, and texture. Subject self-agree assessment demonstrated that

subjects observed improvements in the appearance of their facial skin.

Conclusion: These studies demonstrated that the gel matrix formula increased skin water

content in deeper layers, and resulted in significant clinical improvements in hydration,

barrier function, and clinical appearance of radiance.

Keywords: confocal Raman microscopy, skin radiance, moisturization, dynamic skin

barrier, skin hydration

Introduction
Hydration is essential for healthy skin, and many appearance benefits such as

suppleness, smoothness, and radiance have been attributed to skin moisturization.1,2

The water content of a healthy stratum corneum (SC) is 20–30%,3 which can be

negatively influenced by changes in barrier function,4,5 photodamage,6 as well as

the molecular composition of the SC, including hygroscopic materials such as

natural moisturizing factors.5 A decrease in skin hydration, which also correlates

with increasing age,7,8 can result in a rough, dry, and clinically dull appearance with

a loss of radiance, firmness, and suppleness. Increasing the water content of skin

through therapeutic use of a moisturizer is an approach to improve the negative
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clinical attributes of dry skin. However, traditional treat-

ments for dry skin that consist of occlusive agents feel

greasy to the touch, are poorly absorbed, and are not

suitable for everyday use, and, therefore, result in poor

compliance.9 A therapeutic moisturizer that results in

effective skin hydration and is delivered in a patient-pre-

ferred aesthetic formula could, therefore, provide a treat-

ment for everyday use.

A unique, readily absorbable, gel matrix formula was

developed with lightweight aesthetics to provide superior

hydrating benefits while meeting patient demands for

everyday use. This formula combines liquid crystal struc-

tures, which mimic the lipid assembly in the skin barrier,10

with specific emulsifiers and humectants. It is hypothe-

sized that the gel matrix formula delivers deep skin hydra-

tion to improve the health and appearance of dry skin. The

aim of this study was to evaluate whether treatment with

the gel matrix formula delivered superior skin hydration

compared to a leading competitive gel formula, as well as

assess the clinical efficacy and consumer acceptability

after longer periods of use (12 weeks).

Skin hydration status has been extensively evaluated using

traditional biophysical measurement methodologies. Some of

the broadly utilizedmethods includemeasurement of electrical

conductance or the capacitance of the skin surface as an

indicator of the skin surface hydration.11,12 Although conduc-

tance- and capacitance-based measurement tools, such as

Skicon (IBS Co., Hamamatsu, Japan) and Corneometer®

(CM 825, Courage + Khazaka electronic GmbH, Cologne,

Germany), can be acquired quickly, they are indirect water

measurements and cannot provide depth-resolved water con-

tent information. In addition, topical treatment ingredients can

interfere with the readings, especially with salt-containing

formulations.13,14 Vibrational spectroscopy-based methods,

such as confocal Raman microscopy (CRM), can directly

measure O-H vibrational modes providing direct measure-

ments of relative water content inside the skin at different

depths.15–17 Water concentration profiles of different body

sites have been acquired using CRM, highlighting the validity

of this measurement technique for analyzing skin hydration.7

In this study, the gel matrix formula was investigated and

compared to a competitive gel formula using CRM to analyze

the relative water content and its spatial distribution in ex vivo

skin after topical application of the formulations.

This publication summarizes studies that investigated

the water content after treatment with the gel matrix for-

mula in different layers of epidermis in vitro, as well as the

efficacy and moisturizing benefits of gel matrix formula

through instrumental measurements and subject self-

assessment in a human use clinical trial.

Material and methods
Gel matrix formula
A gel matrix facial moisturizer cream was developed

which absorbs into skin quickly like a gel, with the long-

lasting moisturization of a cream. The formula contained

glycerin, cetearyl olivate, sorbitan olivate, dimethicone,

dimethicone/vinyl dimethicone crosspolymer, polyacryla-

mide, synthetic beeswax, C13–14 isoparaffin, dimethico-

nol, dimethicone crosspolymer, chlorphenesin, Laureth-7,

carbomer, sodium hyaluronate, ethylhexylglycerin, C12–

14 Pareth-12, water, and phenoxyethanol. The formula

contains glycerin and hyaluronic acid in the formula to

provide humectancy. In addition, the formula contains a

combination of ceteraryl olivate and sorbitan olivate,

emulsifiers which have been reported to produce a liquid

crystal structure within a formula that can capture water

and other humectants (Hanno et al, 2015, and Park and

An, 2007), whereas the presence of liquid crystals was

confirmed by examining the formula under a polarizing

microscope (Figure S1). Upon application to the skin, this

gel matrix breaks apart to rapidly release water and

humectants entrapped within the liquid crystals. This for-

mula was specifically designed to utilize emulsifiers that

mimic skin barrier lipids and to minimize the inclusion of

oils or liquid esters commonly found in other moisturizers,

which can produce undesirable greasy or oily aesthetics

that can affect patient compliance.

Ex vivo studies
Ex vivo studies were performed using abdominal human skin

explants obtained from normal human adults undergoing

abdominoplasty surgeries. Informed consent was obtained

from each patient, and the experimental protocol was

approved by an Institutional Biosafety Committee. Skin sec-

tions were prepared under sterile conditions. Subcutaneous

fat was carefully removed and then sectionswere flash frozen

in liquid nitrogen and stored at −80°C. Skin samples were

transported on dry ice to Rutgers University, Newark, NJ,

where they were stored at −20°C a maximum of 6 months

prior to usage. For each experiment, skin samples were

trimmed, defrosted, and the surface was cleaned with dry,

followed by wet, cotton swabs. The skin was mounted in a

Franz diffusion cell (FDC). For the untreated group, the skin

surface was not modified further. For the treated groups, 20

Bianchini et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Clinical, Cosmetic and Investigational Dermatology 2019:12230

http://www.dovepress.com
http://www.dovepress.com


µL of either the gel matrix formula or the leading competitive

gel formula was applied to the skin surface, and all samples

were incubated at 34°C for 24 hrs in a hydrated environment.

The FDC was sealed with parafilm to maintain hydration,

and the skin showed no visual signs of drying. Excess pro-

duct was removed from the treated skin surface, and the

sections were trimmed to fit into a homebuilt sample cell

for the confocal Raman microscope. Details of the cell have

been described previously.18 Briefly, the skin is sealed in the

sample cell by pressing a glass coverslip on the surface, while

hydration is maintained via a small water-filled well under

the dermis. To avoid overhydration, special efforts were also

made to make sure that the water in the hydration well during

measurement was not touching the dermis. Six separate

experiments were conducted for each treatment using a sin-

gle donor.

Confocal Raman microscopy and data

analysis
The sample cell was placed on the stage of the WITec

Alpha-300R Plus confocal Raman microscope (Ulm,

Germany).18 Briefly, a 532 nm laser was used for excita-

tion and the sample was illuminated with a 100X oil

immersion microscope objective (numerical aperture

=1.25). The exposure power out of the objective was 20

mW. A collection fiber (core diameter of 50 µm) was used

to direct the Raman scattered light to the CCD detector,

which gives a spatial resolution of ~1–2 µm. Two image

planes were acquired for each experiment with 5s expo-

sure time per spectrum. The scanning range was 80 µm (X-

axis) ×60 µm (Z-axis) with a step size of 2 µm for both

axes. In total, 1,200 spectra were acquired for each image

plane, and the spectral range was 200–3,800 cm−1.

Project FOUR 4.1 software (WITec) was used to pro-

cess the confocal Raman data. Cosmic rays were removed

(filter size of 4 and dynamic factor of 12) and the resulting

data were baseline corrected using the Graph Background

Subtraction Shape option with a shape size of 130 and

noise factor of 1. Cluster analysis (K-means: without back-

ground, Euclidean normalization and distance mode, and

an average of 4 clusters) was used to mask the top glass

layer, thereby defining the skin surface. The relative water

content was determined by obtaining the peak area ratio of

the O-H stretching band (3,084–3,675 cm−1) to the Amide

I band (1,640–1,678 cm−1). SC barrier strength was eval-

uated by taking the peak height ratio of a C-C stretching

band, indicative of all-trans acyl chains (ordered lipids,

1,127 cm−1), to the phenylalanine ring breathing mode

(1,003 cm−1). The Amide I and phenylalanine bands

serve as internal standards to account for confocal losses

in signal with depth. To delineate the boundary between

the SC and the viable epidermis, the intensity ratio of the

asymmetric CH2 (~2,880 cm−1) to the symmetric CH3

stretching band (~2,930 cm−1) was used. This spectral

parameter provides a measure of the relative lipid/protein

content in skin,19 since the methylene stretching band

arises predominantly from the lipid acyl chains and the

methyl band is mostly due to the major epidermal protein,

keratin. The known discontinuity in lipid content between

the SC and VE is highlighted in Figure 1A, which displays

images of the lipid/protein ratio. Specifically, the red

regions reveal the high lipid/protein content of the SC,

whereas the green portraits the relatively lower lipid levels

in the VE. In this study, the compressed intermediate

region (yellow) was used to delineate the SC from the

VE. Binary masks were created so that the water content

in different skin regions could be evaluated.

Nonparametric statistical analyses (Mann–Whitney rank

sum tests, highest level of significance 0.001) were con-

ducted using SigmaStat 3.5 and Sigma Plot 2,000. Mean

values of the relative water content in the SC and VE were

also calculated and compared among the various

treatments.

Clinical study design
A single-center, full-face, 12-week clinical use study was

conducted to assess the efficacy of the gel matrix formula

compared to baseline. All subjects were female with self-

perceived skin dryness and moderately dull skin between

35 and 55 years old, Fitzpatrick Skin Types I-III, and had a

score between 3 and 6 on the face (on a 0–9 scale with 0

being the best and 9 being the worse) at visit 1 for each of

the following parameters, as determined by the principal

investigator: skin radiance, skin tone evenness, visual

firmness, and tactile firmness. Subjects with known aller-

gies or sensitivities to topical products, any preexisting or

dormant facial dermatologic condition, or visible hyper-

keratinization were excluded from the study. Also subjects

using over the counter products containing alpha-, beta-, or

polyhydroxy acid, topical or oral retinoids 3 months prior

to the study were excluded from the study as well. Prior to

the study, all subjects were provided with an auxiliary

cleanser and an auxiliary moisturizer to use in place of

their regular facial cleansers, moisturizers, and antiaging

products for a 7-day preconditioning period prior to
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baseline. At baseline, subjects were given the test gel

matrix moisturizer to use for 12 weeks with twice-daily

(morning/evening) application after washing their full face

with the auxiliary cleanser. The test gel matrix moisturizer

was applied to the full face, neck, and décolletage.

Subjects were assessed at baseline and after 1 week, 4

weeks, 8 weeks, and 12 weeks of product use. Tolerance

measures were evaluated using clinical evaluations (0–3

scale) of facial skin: expert evaluator grading of erythema,

edema, scaling/peeling, and subject grading of burning/

stinging, itching, tightness.

The study was conducted in accordance to the

Declaration of Helsinki principles. The study was

approved by Allendale Investigational Review Board

(Old Lyme, CT, USA), and the subjects’ written informed

consent was obtained prior to initiation of the

investigation.

Instrumental evaluation
At each visit, the following measurements were taken on

the subject’s left cheek skin: transepidermal water loss

(TEWL; via Tewameter, Courage-Khazaka Electronic

GmbH) and skin capacitance (via Corneometer,

Courage-Khazaka Electronic GmbH). For each instru-

ment, replicate measurements were averaged for each

time point, for each subject prior to statistical analysis.

Clinical evaluation and questionnaires
At each visit, the investigator assessed each subject’s

facial skin on a 0 (best) to 9 (worse) scale of facial skin

for hydration-related endpoints including radiance,

clarity, tactile texture, and visual texture. A subjective

questionnaire made up of agree/disagree questions, and

subjective attribute ratings were given to the subjects to

complete at each visit after baseline. Subjects graded on
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Figure 1 Ex vivo skin sample characterization using confocal Raman microscopy. (A) Images of the lipid/protein ratio delineating the SC/VE boundary (described in Methods

section 2.2) for untreated, competitive gel formula, and gel matrix formula (top to bottom). Two images from the same experiment are shown side by side. Scale bar =30

microns. (B) Images of the relative water content with layout the same as in (A). (C) Box plots of relative water content in the SC and VE displaying 10th, 25th, median, 75th
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ordered lipid in the SC (based on median values of six experiments as displayed in (C) for untreated, competitive gel formula, and gel matrix formula treatments. *p≤0.05.
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a 1 to 5 scale, with 1 being disagree completely and 5

being agree completely.

Statistical analysis
Sample size of 30 completed subjects was determined

based on the number of subjects typically used for antia-

ging phenotypic benefit-oriented study. The planned sam-

ple size of 30 completed subjects was determined based on

the number of subjects typically used for antiaging pheno-

typic benefit-oriented studies. Also note that this sample

size provides >90% power to detect a population standar-

dized effect size of 1, where the standardized effect size is

the mean change from baseline divided by the standard

deviation for change from baseline. Historical data for

similar studies have shown an estimated effect size of 1

or higher for measures such as skin capacitance, clarity,

and texture at time points similar to this study.

For efficacy assessment, analysis of clinical evalua-

tions was performed at week 1 and week 12. Paired t-

tests were used to compare week 1 and week 12 vs base-

line, based on a two-sided test at the 0.05 level of

significance.

Results
Topical treatment with the gel matrix

formula increased water content in the

stratum corneum and viable epidermis in

ex vivo skin
To investigate the potential superior hydrating benefits of

the gel matrix formula, CRM was used to evaluate the

relative water content and its spatial distribution in ex vivo

skin after treatment (Figure 1). To quantify the differences

between skin layers, the boundary of SC and VE was

delineated using the lipid/protein ratio described in the

“Materials and methods“ section (see the “Ex vivo stu-

dies” section). Images of this parameter are shown in

Figure 1A. All the images in Figure 1A and B were

generated from skin samples that were either 1) untreated,

2) treated with the gel matrix formula, or 3) treated with a

competitive gel formula. Two images per treatment condi-

tion are shown. All images have the same color scheme

where red represents higher and purple represents lower

water or lipid/protein content; thus, the intensities can be

directly compared between the images for each parameter.

Statistical analysis was conducted within each skin region

to compare the treated samples to the untreated control, as

well as the two treated samples to each other. Statistically

significant differences (p≤0.001) were found for all com-

parisons as are shown in the box plots in Figure 1C.

Finally, Figure 1D shows the relative lipid conformational

order of the treated samples compared to the untreated

control sample.

Treatment with the gel matrix formula significantly

increased the relative water content in the SC by 86%

and in the VE by 18% as compared to the untreated

control (based on mean values). In contrast, samples

treated with a leading competitive gel formula only

increased the water content in the SC by 34%, which

is less than half the increase observed in the sample

treated with the gel matrix formula (Figure 1B).

Furthermore, the water content of the VE in the sample

treated with the leading competitive gel formula

decreased by 11% compared to the untreated control.

The superior hydrating effect of the gel matrix formula

is further revealed when comparing the two treatment

conditions to each other. Skin treated with the gel

matrix formula showed an increase in the relative

water content of the SC and VE layers by 39% and

33%, respectively, compared to the leading competitive

gel formula (Figure 1C).

The lipid conformational order of samples treated

with the gel matrix formula was slightly changed com-

pared to untreated samples (p=0.020), while signifi-

cantly lower lipid order was observed in samples

treated with the leading competitive gel formula

(p≤0.001) (Figure 1D). The median value of the lipid

conformational order parameter in the sample treated

with the gel matrix formula closely resembles the

untreated control sample. The sample treated with the

leading competitive gel formula showed a significantly

lower lipid conformational order compared to both the

untreated control sample and the sample treated with the

gel matrix formula. This result suggests that treatment

with the gel matrix formula does not disrupt SC lipid

order, while treatment with the leading competitive gel

formula compromised SC barrier integrity.

Taken together, these results show that topical treat-

ment of ex vivo skin with the gel matrix formula provides

deep hydration resulting in increased water content, not

only at the skin surface, but also throughout the VE to a

depth of 60 microns. The two medians in the lipid order

analysis are similar between this treatment and the

untreated control condition suggests that the gel matrix

formulation increases water content deep within the skin

without causing barrier disorganization.
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Topical treatment with the gel matrix

formula showed clinical improvements in

skin surface hydration and barrier

function
A total of 36 subjects were recruited, and 29 subjects

completed the study. Of the 7 subjects that discontinued

the study, 3 subjects requested withdraw, and 4 subjects

failed to complete the follow up visits. No subjects dis-

continued use of gel matrix moisturizer due to irritation or

discomfort. Subjects applied the gel matrix formula twice

a day for 12 weeks, and corneometer and tewameter mea-

surements were taken at the indicated end points

(Figure 2).

Treatment with the gel matrix formula resulted in sig-

nificantly improved corneometer measurements, which

represents an increase in skin surface hydration, as soon

as 1 week (Figure 2A). Because subjects were recruited

with self-perceived dry skin, large and continual improve-

ments in skin surface hydration were observed over the

course of the study with over 75% of subjects showing

improvement at each endpoint, and 89.3% of subjects

showing improvement at week 12 (Figure 2B).

Treatment with the gel matrix formula is also hypothe-

sized to enhance skin barrier function, because the gel matrix

formula did not compromise lipid ordering as shown in

Figure 1D. Continued use of the gel matrix formula over 12

weeks resulted in a significant decrease in TEWL measure-

ments representing an improvement in skin barrier function

(Figure 2C). The increase in barrier function measured at

week 12 corresponded to 64.3% of subjects showing

improvement compared to baseline (Figure 2D).

The results of the instrumental measurements

demonstrated that treatment with the gel matrix formula

led to a significant increase in skin hydration as soon as

1 week, and improvements in barrier function after 12

weeks.

Treatment with the gel matrix formula

showed significant improvements in

clinical assessments of hydration related

endpoints and resulted in a high

percentage of subject self-agreement
Subjects were graded for skin radiance, skin clarity, tactile

texture and visual firmness (Figure 3) for clinical improve-

ments in facial skin appearance. Throughout the study

subjects showed significant improvement from baseline

in all indicated efficacy parameters. No adverse effects

related to the formulations were reported in the study.

Improvements from baseline occurred as early as week 1,

with continued improvements throughout the study (Figure

3A). After 12 weeks of application of the gel matrix

formula, 100% of subjects showed improvements in skin

radiance compared to baseline, 96.6% of subjects showed

improvements in skin clarity, and the number of subjects

that demonstrated improvements in tactile texture and

visual texture were both 93.1% (Figure 3B).

Furthermore, over half of the subjects showed improve-

ments compared to baseline in the additional attributes of

skin tone evenness and tactile firmness after 12 weeks of

treatment (data not shown).

In contrast to traditional moisturizers that feel heavy

and greasy and result in poor compliance, the gel matrix

Corneometer Measurements

A B C D
Corneometer Measurements Tewameter Measurements Tewameter Measurements

20 * = p≤0.05 * = p≤0.05 * = p≤0.05 * = p≤0.05

*

* *
*

*

*
15

10

M
ea

n 
C

ha
ng

e 
fro

m
 B

as
el

in
e

5

0

1

0

-1

M
ea

n 
C

ha
ng

e 
fro

m
 B

as
el

in
e

-2

-3

100

80

60

%
 S

ub
je

ct
s 

w
ith

 Im
pr

ov
em

en
ts

C
om

pa
re

d 
to

 B
as

el
in

e

40

0

20

100

80

60

%
 S

ub
je

ct
s 

w
ith

 Im
pr

ov
em

en
ts

C
om

pa
re

d 
to

 B
as

el
in

e

40

0

20

Wee
k 1

Wee
k 1

2

Wee
k 1

Wee
k 1

2
Wee

k 1

Wee
k 1

2

Wee
k 1

Wee
k 1

2
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showed significant (p≤0.05) improvements compared to baseline for each efficacy parameter at all time points.
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formula was designed to be aesthetically pleasing and

suitable for everyday use. Therefore, it was essential to

assess subject self-agreement towards improvements in

clinical attributes, as well as formula favorability after

continued use (Table 1). Positive results were obtained as

soon as 1 week, with over half of the subjects in agreement

about noticeable improvements in skin hydration and radi-

ance related endpoints and favorable product aesthetics.

Continued use of the gel matrix formula over 12 weeks

resulted in over 75% of subjects in agreement with all

statements. Notably, 82.8% of subjects agreed that the

product made their skin look and feel smoother, and

79.3% of subjects agreed that this product is an effective

moisturizer. In addition, after 12 weeks of treatment, sub-

jects also agreed that they saw improvements in skin

dullness/lack of radiance, the feeling of skin elasticity,

the feeling of skin roughness, and the overall aged appear-

ance (data not shown). These results demonstrate that the

gel matrix formula is effective at delivering self-perceived

improvements in facial skin appearance including specific

improvements in skin hydration, tone, and texture, and is

an aesthetically pleasing, effective moisturizer.

Discussion
A unique, consumer-preferred gel matrix formula was

developed to deliver water deep into skin to provide

immediate hydration, while also improving skin barrier

function to lock in moisture. Ex vivo and clinical studies

were conducted to investigate the superior hydrating

effects of the gel matrix formula. Confocal Raman spectro-

scopy showed that treatment with the gel matrix formula

provides deep hydration resulting from increased water

content not only at the skin surface, but also throughout

the layers of the VE, without causing barrier organization

disruption. In comparison, a competitive gel formula failed

to induce an increase in water content to the same extent

and caused disorganization of the lipid barrier.

The superiority of the gel matrix formula compared to

the competitive gel formula may be due to the fact that the

gel matrix formula contains ingredients that form liquid

crystal structures. The process of producing liquid crystals

in a formula has been previously described (Hanno et al

2015, Park and An, 2007) and the liquid crystals are

reported to help deliver water molecules deeper into the

epidermis of the skin and result in a significant hydration

benefit. In addition, the gel matrix formula does not con-

tain alcohol, while the competitive gel formula does,

which may have contributed to the observed lower lipid

ordering in the sample treated with the competitive gel

formula. Additional studies are required to determine

whether the increase in water content observed after treat-

ment with the gel matrix formula is delivered from the

product, environment, or deeper dermal skin layers.

The clinical study demonstrated improved skin surface

hydration as soon as 1 week, and improved barrier func-

tion after 12 weeks of treatment with the gel matrix for-

mula. Furthermore, significant and continual

improvements were observed from Dermatologist assess-

ment of skin radiance, clarity, tactile texture, and visual

texture. We hypothesize that treatment with the gel matrix

formula resulted in clinical improvements in the appear-

ance of facial skin radiance and youthfulness because

increasing skin water content at both the surface and

deeper layers improves the interaction between skin and

light. Skin-light interaction occurs both at and beneath the

skin surface. A small portion (~4–7%) of light is reflected

off the SC surface, and most of the light (~93–96%)

penetrates deeper skin layers where it is back-scattered

as subsurface reflected light.20,21 Hydrated skin has been

proposed to enhance skin radiance by reducing surface

roughness which promotes deeper penetration of incoming

light (1). Surface roughness may be due to structural

disorganization of the SC which can lead to optical hetero-

geneity between subsurface components. The resulting

increase in back-scattered light from deeper dermal layers

produces a diffused effect as light leaves the skin surface,

which results in a more radiant appearance.1 Future work

Table 1 Treatment with the gel matrix formula represented a

higher percentage of self-agree assessment at week 12. The

percent of subjects that were in the top 2% agreement are

shown for week 1 and week 12

Self-Agree Assessment Week 1
(Top 2%
Agree)

Week 12
(Top 2%
Agree)

This product improves skin

tone and texture.

63.6 75.9

This product makes my skin

feel plump, firm, and resilient.

57.6 69.0

This product made my skin

look and feel smoother.

78.8 82.8

This product felt good on my

skin.

81.8 89.7

I feel the moisture penetrating

deep within my skin.

60.6 69.0

This product is an effective

moisturizer.

72.7 79.3

Bianchini et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Clinical, Cosmetic and Investigational Dermatology 2019:12236

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


will better define the link between increased skin water

content and perceived improvements in skin radiance and

translucency.

Finally, in this study we assessed subject self-perceived

improvements in facial skin appearance, as well as favor-

ability of the gel matrix formula. The self-agree assess-

ment demonstrated that treatment with the gel matrix

formula made subjects’ skin look and feel smoother. The

majority of subjects agreed that the gel matrix formula felt

good on their skin and is an effective moisturizer, which

are important factors to ensure continued, every-day use.

The gel matrix formula has been demonstrated to deli-

ver moisturization deep within the skin by utilizing unique

ingredients that form liquid crystals within a gel matrix to

mimic the chemical composition and possibly the physical

organization of skin constituents. Unlike traditional ther-

apeutic moisturizers, which work by occluding the skin

surface by forming a hydrophobic barrier hence preventing

water evaporation. The gel matrix formula also contains

high amounts of water, hygroscopic humectants like hya-

luronic acid that can attract water from both the dermal

layers of skin and the surrounding environment, glycerol

that promotes corneocyte resiliency, and emulsifiers that

mimic skin barrier lipids. Finally, the gel matrix formula is

light weight, aesthetically pleasing, and suitable for every-

day consumer use, which has been confirmed by subject

self-agree assessment.

Conclusion
Daily use of a therapeutic moisturizer is important for

patients with dry, dull skin, which also occurs with aging.

To help with compliance aesthetically pleasing gel matrix

moisturizer was developed that can be used by subjects as

part of their daily routine and that delivers both immediate

hydration along with improving barrier function for long-

lasting benefits. The gel matrix formula with clinically pro-

ven benefits and consumer preferred aesthetics is an effective

treatment for patients with dry and dull facial skin.

Furthermore, robust clinical studies on cosmeceutical formu-

lations provide excellent evidence-based results that enable

practicing dermatologists to confidently recommend the

most appropriate products for their patients.
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Figure S1 Presence of liquid crystals in gel formulation.The presence of liquid crystals in the gel cream formulation was confirmed by assessing the final formula under a

polarizing microscope.
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