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Background: Skin aging is characterized by slacking and loss of density, especially under

ultraviolet (UV) radiation exposure.

Objective: To investigate the beneficial effects of a combination containing bakuchiol (BK)

and vanilla tahitensis extract (VTE) to prevent skin photoaging in vitro and to improve

clinical outcomes for naturally aged skin.

Materials and Methods: Human dermal fibroblasts were treated with active compounds,

exposed to an acute dose of UVA and analyzed by confocal microscopy: actin network for

morphology, interleukin-8 (IL-8) for inflammation and p16 for senescence. Human skin was

used to evaluate chronic UVA-induced glycosaminoglycan (GAG) loss and to assess the

benefit of topical application of a BK+VTE serum (Alcian blue staining). An open-label

clinical trial was conducted in women applying the serum twice daily for 56 days (n=43).

Skin remodeling was assessed by FaceScan®. Firmness was evaluated through Dynaskin®

and clinical scoring. Skin radiance was also rated on standardized full-face photographs.

Results: UVA induced a significant increase in IL-8 and p16 expression and marked

morphological changes in fibroblasts. Treatment with BK or VTE alone prevented both

actin network alteration and IL-8 upregulation. Interestingly, BK+VTE demonstrated syner-

gistic protection against IL-8 and p16 overexpression. Serum application prevented GAG

loss at the dermo-epidermal junction and increased dermal GAG in UVA-exposed skin

explants. In the clinical trial, face ptosis was reduced by 11% on average for 26 responsive

subjects and up to 23%. Depth of skin deformation was also reduced by 24% on average for

30 responsive subjects and up to 30%. This firming effect was confirmed by clinical scoring.

Radiance was significantly improved by 29% on average for 33 responsive subjects. The

serum demonstrated good tolerance/safety.

Conclusion: BK+VTE combination demonstrated anti-aging efficacy and might provide

a substantial benefit in the daily care of naturally aged skin in women, through their

synergistic effect on inflammaging and senescence.
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Introduction
Skin aging is a complex, multifactorial process which is influenced by genetic,

environmental, mechanical and socioeconomic factors.1,2 Intrinsic or chronological

structural changes of skin aging include increased skin fragility, decreased ability of

the skin to heal, and increased risk of toxicological injury. Photoaging involves the
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premature aging of skin due to cumulative exposure to

ultraviolet (UV) radiation and the amount of melanin in

the skin.3,4 These changes are associated with the devel-

opment of a range of cutaneous disorders, varying from

benign to malignant, and they produce undesirable clinical

signs of aging such as wrinkling, uneven pigmentation,

and loss of density and volume.5,6

Skin aging results from the disruption of fibroblast-

extracellular matrix interactions.7 It is largely characterized

by atrophy due to a loss of/damage to collagen, increased

production ofmatrix metalloproteinases, decreased fibroblast

cell density and morphology, degeneration of the elastic fiber

network and reduced skin hydration.4,7,8 Aging is also clo-

sely associated with alterations in the immune system and

inflammation (inflammaging). For example, the aged dermis

presents more mast cells and neutrophils.6 This phenomenon

is correlated with an upregulation of interleukin-8 (IL-8),

a proinflammatory and chemotactic chemokine, in aged

skin.9 Although monocytes are the main source of IL-8, it

is also produced by macrophages, endothelial cells, keratino-

cytes and fibroblasts. Due to their location, production of

IL-8 by fibroblasts could play an important role in commu-

nicating with dermal endothelial cells, increasing the migra-

tion of neutrophils into the dermis and boosting

inflammation. Indeed, the inflammatory response of human

skin fibroblasts to cellular stress is associated with increased

IL-8 production.10 Moreover, the synthesis of IL-8 by fibro-

blasts is influenced considerably by UV irradiation.11

It is also acknowledged that aging is associated with

the accumulation of senescent cells which present

a specific phenotype: the secretion of cytokines and other

mediators that influence skin functions (secretome) and the

inability to divide in the tissue (cell cycle blockade).12

Thus, the cell cycle is a complex mechanism which is

highly regulated by aging. Among the molecular markers

of senescence, the p16 protein is a specific inhibitor of the

cell cycle which stops cellular proliferation in the G1

phase.13,14 Consequently, p16 participates in the induction

of senescence and, therefore, plays a role in cell aging.12

Aged skin also constitutively expresses reduced levels

of glycosaminoglycans (GAGs), polysaccharide chains

which comprise long repeats of specific disaccharide

units. Proteoglycans (PGs), GAGs attached to a core pro-

tein, are distributed widely throughout the skin.15 GAGs are

involved in structural and physiological regulatory roles in

the skin. Because GAGs bind up to 1000 times their volume

in water, skin hydration and density is associated with the

content and distribution of dermal GAGs.16–18

Although there are many products which claim to have

anti-aging properties, there is a need for innovative pro-

ducts which have been evaluated from a scientific and

clinical basis. Bakuchiol (BK), a plant-based retinol-like

alternative to retinol, has been shown to regulate the

expression of genes and proteins involved in the skin-

aging process, and it significantly improves lines and

wrinkles, pigmentation, elasticity, firmness and overall

reduction in photo-damage without the undesirable effects

usually associated with retinol therapy.19,20 Vanilla tahi-

tensis extract (VTE) also possesses numerous medicinal

properties such as antioxidant power and they are rich in

polyphenols that are well known to improve the signs of

skin aging.21

Therefore, the aim of the current study was to evaluate

the anti-aging effects of a new combination of two active

ingredients, BK and VTE, in in vitro and ex vivo studies

and in a clinical study in women with naturally aged skin.

Materials and Methods
Combination of Active Ingredients and

Serum Formulation
Bakuchiol (BK; Sytenol®, Sytheon Ltd) was purchased

from Rahn France and was obtained from Psoralea coryfo-

liawith a purity of about 95%.19 BKwas used in cell culture

at 0.5 µg/mL from a 10 mg/mL stock solution in dimethyl-

sulfoxide. Vanilla tahitensis extract (VTE; Vanirea®) was

obtained from Solabia Ltd France. It is a vegetal active

ingredient obtained via hydroglycolic extraction of mature

tahitian vanilla pods (vanilla tahitensis fruit extract) using

water and propylene glycol. VTE contains a high concen-

tration of polyphenols including vanillin and parahydroxy-

benzoic acid and presents antioxidative activities. It was

diluted at 0.05% in cell culture medium.

Both active ingredients were prepared at the same

concentrations in combination studies. A dermocosmetic

serum was also formulated with a combination of 1.5%

BK and 1% VTE according to International Nomenclature

of Cosmetic Ingredients nomenclature: Avene thermal

spring water, caprylic/capric triglyceride, glycerin, methyl

gluceth 20, coco caprylate/caprate, dimethicone, baku-

chiol, glyceryl linoleate jojoba seed oil, 1,2-hexanediol

caprylyl glycol cetyl alcohol fragrance, glyceryl linolenate,

glyceryl oleate, glyceryl palmitate, glyceryl stearate, gly-

cine soja oil, sunflower seed oil, hydrogenated polyisobu-

tene, hydrogenated starch hydrolysate, hydroxyethyl

acrylate/sodium acryloyldimethyl taurate, copolymer lactic
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acid, mica, palmitic acid, PEG-7, trimethylpropane, coco-

nut ether propylene glycol, sodium stearoyl, glutamate

sorbitan isostearate, stearic acid, titanium dioxide, toco-

pherol tocopheryl glucoside, tropolone and vanilla tahiten-

sis fruit extract water.

In vitro Evaluation of BK, VTE and Their

Combination Using Irradiated Human

Dermal Fibroblasts in a Skin Photoaging

Model
Normal human dermal fibroblasts (NHDFs) were obtained

from three different donors (females 20–37 years old). Prior

to sampling, each donor provided written donor permission

according to French regulations on donor rights.

Cell samples were cultured at 37°C and 5% CO2 in

DMEM enriched with l-glutamine 2 mM, penicillin

50 U/mL, streptomycin 50 mg/mL and fetal calf serum

1%.20 NHDFs were seeded on 6-well plates and cultured in

the media for 36 h. Samples were treated with test compounds

(BK, VTE or combined BK+VTE) for 1 h then irradiated in

phosphate-buffered saline (PBS) using a Waldmann UVA

lamp to deliver an acute UVA dose (60 J/cm2). NHDFs were

not incubatedwith active ingredients following UVA exposure

and they were harvested 24 h after UVA irradiation for per-

forming immunofluorescence analysis.23

Controls consisted of non-irradiated, non-treated NHDFs

(no stress/no treatment), and UVA-irradiated, non-treated

NHDFs (stress, no treatment).

For immunofluorescence analysis, NHDFs were labelled

for actin (morphology), IL-8 (inflammation), and p16 (senes-

cence), and nuclei were labelled with DAPI. Protocols used

specific antibodies as described previously:23 actin green

(Molecular Probes R37110, excitation 488nm/emission

500–550nm), anti-IL8 1/1500 (Abcam Ab18672), anti-

p16INK4a 1/150 (Abcam Ab192053), alexa fluor 594-

coupled secondary antibody 1/1000 (Life Technologies

A11020, excitation 561nm/emission 570–620nm) and

NucBlue (Molecular Probes R37606, excitation 405nm/emis-

sion 425–475nm). Images were acquired using a confocal

microscope (Nikon A1R+) and signals were quantified using

NIS Element software.

Intergroup comparisons were performed using one-way

ANOVA (repeated measures), completed by a Dunnett’s

post-test. Results were considered statistically significant

if P < 0.05 or P < 0.001. Statistical analysis was performed

using PRISM software.

Evaluation of the Combination Using an

ex vivo Human Skin Aging Assay
To study the redensifying effect of a BK+VTE serum for-

mulation, human skin explants (1.12 cm2) were obtained

from three different donors, isolated during abdominoplasty

surgery (females 32–53 years old). Each donor provided

prior written donor permission according to French regula-

tions on donor rights. Tissue culture was performed at 37°C

and 5% CO2 in complete DMEM (1.5 mL).22,23 In vitro

photoaging stress was induced in the human explants using

chronic UVA radiation. Human explants were transferred to

PBS and irradiated (12 J/cm2), at 4, 24 and 30 h after culture

initiation, using a Biosun Vilber Lourmat (Vilber,

Eberhardzell, Germany) simulator at 365 nm wavelength,

according to standard procedures.22 Serum (5 mg/cm2) was

applied topically after each UVA exposure and 24 h after the

last exposure. Skin explants were harvested 48 h after the

last UVA exposure, fixed, and embedded in paraffin. As

a marker of the extracellular matrix for evaluating dermal

density, GAG content was evaluated with Alcian blue

staining.

Controls consisted of non-irradiated, non-treated

explants (no stress/no treatment), and UVA-irradiated, non-

treated explants (stress, no treatment).

Clinical Evaluation of a Serum

Formulation of the Combination in

Healthy Volunteers
The anti-aging effects of both active ingredients, combined in

a serum formulation, were evaluated in an open-label, single-

center clinical trial in 43 women with naturally aged skin.

They applied the serum twice daily (morning, evening) in the

normal conditions of use, for 56 days on the whole face, neck

and neckline. Subjects could apply their usual moisturizing

cream (without an anti-aging claim) 15 min after application

of the investigational product. A minimum of 20% of each

skin type (normal, greasy, dry, combination) was represented

in the study.

Subjects maintained a daily log recording: the number

of daily investigational product applications; the nature

(e.g. skin tension, stinging, etc.), intensity (very mild to

severe), duration, and timing of occurrence of any discom-

fort and/or intolerance reactions; and details of any other

medications taken.

Forty-three (43) healthy Caucasian females aged 45 to

65 years with skin phototypes II or III who had provided

written informed consent were included in the study.
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Participants also provided consent for the use of their

images in publication. Subjects had a lack of skin comfort,

self-declared sensitive facial skin and presented a loss of

facial skin density, skin sagging (minimum score of 2,

Bazin scale24), a lack of skin radiance and a dull complex-

ion. Subjects were required to have healthy skin on the

face (free of eczema, wounds, inflammatory scars); had

established and well-tolerated facial care, hygiene and

make up habits, for ≥15 days prior to study initiation; if

non-menopausal, were using a method of contraception; if

applicable, were receiving stable systemic treatment for

≥1 month before study initiation; and were committed to

maintaining their life habits (e.g. sport, diet, smoking and

sleep pattern) during the study. Participants were not

allowed to use cosmetic or oral anti-aging products, other

than the dermocosmetic serum being tested, during the

study. No topical or oral retinoids could be used within

4 or 6 months, respectively, of commencing study

participation.

Efficacy assessments were performed at the investiga-

tional center on baseline (before first application) and after

28 and 56 days, of twice daily use under normal condi-

tions. Prior to assessment, no other product was applied to

the face, neck and neckline since the previous evening.

The remodeling effect was evaluated using the fringe

projection system FaceScan® (GFM, Germany),25 on the

whole face. This standard method consists in a fringe

pattern projection system recorded by a digital camera

enabling creation of high-resolution 2D images of

a subject’s face. It also allows a 3-dimensional (3D) data

acquisition with a focus on the lower face to assess the

jowl ptosis.

Skin firmness was measured by two validated methods.

The first one was Dynaskin® (EoTech, France),26 in which

an air stream perpendicular to the skin surface was blown

into the hollow of the cheek, without skin contact, causing

skin deformation, that is inversely proportional to skin

firmness. The shape of the local skin surface was captured

before, during and after deformation with a 3D sensor

using the fringe projection technique. The second one

was clinical scoring by a board-certified dermatologist

using an 11-point scale from 0 (no firmness) to 10 (very

firm). Moreover, skin radiance was rated by five trained

assessors on an 11-point scale from 0 (dull complexion) to

10 (radiant) using digital photographs of subject’s face.

Statistical analyses of efficacy parameters were per-

formed versus baseline using the Student’s t-test or

Wilcoxon test.

The study was conducted according to the Declaration

of Helsinki (1964) and its successive updates, with

adherence in the spirit of Guidance on Good Clinical

Practice CPMP/ICH/135/95(R2). This study, performed

on a cosmetic product encompassed by article L. 5131–1

of the French Public Health Code, is in accordance with

Decree number 2017–884 (9 May 2017) modifying some

regulatory requirements concerning research involving

human subjects. This study follows the article of French

law number 2012–300 (5 March 2012) relative to research

involving human subjects. Consequently, the study did not

require ethics committee approval and competent authority

authorization.

Results
In vitro Evaluation of BK, VTE and Their

Combination Using Irradiated Human

Dermal Fibroblasts in a Skin Photoaging

Model
Using an in vitro human dermal fibroblast model, the

benefits of both active ingredients were demonstrated

for three major markers associated with skin aging:

morphology (actin), inflammation (IL-8) and senescence

(p16).

Cellular Morphology

Actin staining showed that UVA irradiation induced

marked morphological changes in NHDFs, from a star-

shaped pattern to a fusiform pattern, mimicking fibroblast

alteration during photoaging with a loss of extracellular

matrix production and the classical structure (Figure 1,

green labelling). Treatment with the individual com-

pounds, and their combination, prevented the morphologi-

cal changes induced by acute UVA exposure, resulting in

improved fibroblast morphology. The cellular structure

was comparable to that of observed in control, non-

irradiated NHDFs (Figure 1, green labelling).

Cellular Inflammation

UVA irradiation of NHDFs induced a significant increase

in IL-8 expression compared with non-irradiated cells,

mimicking the induction of inflammation experienced dur-

ing photoaging with increased cellular IL8 production

(inflammaging) (Figure 1, red labelling). Treatment with

VTE 0.05% or BK 0.5 µg/mL markedly reduced IL-8

expression induced by acute UVA exposure (Figure 1,

red labelling). As shown in Figure 2A, protection was

83.8% and 88.3%, respectively (P<0.05). However,
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combination of both active ingredients resulted in

a significant synergistic reduction of IL-8 expression

induced by UVA exposure, to levels which were identical

to that of observed in control, non-irradiated cells

(Figure 1, red labelling). Protection reached 95.1%

(P<0.05) with the BK+VTE combination (Figure 2A).
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Figure 1 Combination of BK+VTE improves UVA-induced morphology alteration and inflammation in human dermal fibroblasts. Fibroblasts were treated in the presence or

absence of VTE or BK alone or in combination. Cells were then irradiated using UVA and analysed by laser scanning confocal microscopy. Pictures show immunofluor-

escence staining of actin network (green labelling) and interleukin-8 (red labelling) as markers of morphology and inflammation, respectively. Cultures were counter-stained

with DAPI to locate the nuclei of fibroblasts (blue labelling). Scale bar = 50 µm.
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Cellular Senescence

UVA irradiation of NHDFs induced increased p16 expression,

mimicking the induction of senescence experienced during

photoaging with increased p16 expression in cell nuclei

(Figure 3, red labelling). Treatment with VTE 0.05% or BK

0.5 µg/mL resulted in a tendency to prevent p16 expression

(Figure 3, red labelling). As indicated in Figure 2B, protection

was 29.2% and 44.4%, respectively (P>0.05). However, com-

bination of both active ingredients improved fibroblast senes-

cence and significantly decreased p16 levels to those found in
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Figure 2 Quantitative analyses of the effects of BK+VTE combination on IL-8 and p16 immunolabelling. (A) IL-8 quantification from representative pictures obtained from 3

independent donors. Results are expressed in % induction IL-8 mean ± SEM. Statistics were performed using one-way ANOVA completed by a Dunnett’s vs non-treated

UVA. ns p>0.05; *p<0.05. % indicates active ingredient protection. (B) p16 quantification from representative pictures obtained from 3 independent donors. Results are

expressed in p16 expression arbitrary unit (AU) mean ± SEM. Statistics were performed using a one-way ANOVA completed by a Dunnett’s vs non-treated UVA. ns p>0.05;

**p<0.001. % Indicates active ingredient protection.
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control, non-irradiated cells (Figure 3, red labelling).

Protection reached a synergistic effect of 95.2% (P<0.001)

with the BK+VTE combination, higher than the addition of

the individual effects (Figure 2B).

Effect of the Combined BK+VTE

Formulated as a Serum on Dermal

Density Using an ex vivo Human Skin

Aging Assay
A photodamaged human skin model was used to mimic

dermal alterations induced by a chronic UVA exposure

during photoaging with a loss of extracellular matrix pro-

duction, especially GAGs. They were specifically stained

in blue color by Alcian blue (Figure 4). In non-irradiated

skin control, the GAGs were mainly located at the dermo-

epidermal junction (DEJ) as a thin intense blue line just

beneath the epidermis (seen in pink color). Low magnifi-

cation showed a uniform staining along with the epidermis

(Figure 4 left panel). The underlying papillary dermis was

also positive for the presence of GAGs. Staining was

better visualized at higher magnification (Figure 4 right

panel). In contrast, chronic UVA impaired GAG content

and induced a strong disruption of GAG network at the

DEJ with a more diffuse staining and a much less intense

blue color (Figure 4 arrows). The loss of GAGs was

especially observed at high magnification and was asso-

ciated with an alteration of the collagen/elastic fibers in the

papillary dermis. Treatment with the BK+VTE dermo-

cosmetic serum improved dermal density associated with

a recovery of GAG content. Indeed, the organization of the

GAG network of both irradiated and BK+VTE-treated

skin samples was almost identical to that of non-

irradiated control samples (Figure 4 left panel). The blue

color intensity was also comparable between the control

skin and the serum-treated skin exposed to UVA (Figure 4

right panel). Thus, the BK+VTE serum protected the skin

from UVA-induced GAG alterations and prevented the

loss of dermal density.

Clinical Evaluation of the Combined BK

+VTE Serum Anti-Aging Effect in Healthy

Volunteers
The effects of the serum were evaluated on skin remodel-

ing, firmness and radiance in healthy women (n = 43

[Day 1]; mean age 58 [range 45–65] years). Skin photo-

type was II (43%) or III (57%) and skin type was classified
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Figure 3 Combination of BK+VTE improves UVA-induced senescence in human

dermal fibroblasts. Fibroblasts were treated in the presence or absence of VTE or

BK alone or in combination. Cells were then irradiated using UVA and analysed by laser

scanning confocal microscopy. Pictures show immunofluorescence staining of the p16

protein as a nuclear marker of senescence (red labelling). Cultures were counter-

stained with DAPI to locate the nuclei of fibroblasts (blue labelling). Scale bar = 20 µm.
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as normal (23.8%), greasy (26.2%), dry (26.2%) or com-

bination (23.8%). Day 28 and Day 56 assessments were

performed for 42 and 41 women, respectively. The results

were compared to baseline parameters to evaluate the in-

vivo efficacy of the combination BK+VTE.

The assessment of the anti-sagging effect of the serum

using FaceScan® showed a significant decrease in mean

ptosis volumes of the lower part of face after 56 days of

application compared to baseline (P<0.0001; Table 1).

This indicates a more defined face contour line, especially

on jowl part. Overall, 63% of subjects had a significant

remodeling effect after 56 days of daily use under normal

conditions. The data of a representative subject are shown

in Table 1 and Figure 5.

The assessment of skin firmness with DynaSKIN®

showed that the daily use of serum led to a significant

reduction of both depth and volume of skin deformation

from baseline to Day 56 (P<0.0001 for each; Table 1).

The mean decrease in these parameters was 17% and

16%, respectively, after 56 days, which demonstrated

a significant firming effect of the serum. In total, 73%

of subjects showed improvement in the depth of skin

AV
U

o
N

AV
U

cinorhc
+

AV
U

cinorhc
+

mures
ETV+

K
B

+

Figure 4 Combined BK+VTE, formulated as a serum, improves dermal density in an ex vivo human skin aging assay. Skin explants were chronically exposed to UVA

radiation. After each UVA dose, BK+VTE serum was applied topically onto the skin surface. Tissues were then processed by routine Alcian blue staining to evaluate the GAG

content as a marker of the extracellular matrix. Pictures were acquired by photon microscopy. Arrows indicate GAG loss at the dermo-epidermal junction. Left panels show

low magnification with scale bar at 100 µm. Right panels show high magnification with scale bar at 50 µm.
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deformation at Day 56 while 78% of them had significant

decrease of skin volume deformation. The data of

a representative subject are shown in Table 1 and

Figure 6. This was confirmed by the results of clinical

scoring of skin firmness by the dermatologist. Compared

to baseline, the scores increased significantly by 17% and

35% after 28 and 56 days, respectively (P<0.0001)

(Table 1). Overall, 95% of subjects showed a significant

improvement in skin firmness as assessed by the derma-

tologist on Day 56.

Additionally, the serum application improved signifi-

cantly skin radiance scores by 17% and 20% after 28 and

Table 1 Efficacy Outcomes for BK+VTE Serum in Healthy Female Volunteers

Parameter Day 1

(n=43)

Day 28

(n=42)

Day 56

(n=41)

Δ D28 Δ D56

Skin Remodeling

Ptosis Volume (mL) – Facescan®

Mean 1.84 1.81 1.72* −0.04 −0.12

Data subject described in Figure 5 3.37 2.95 2.6 −0.42 −0.77

Skin Firmness

Volume of the Skin Deformation (mm3) – Dynaskin®

Mean 100.2 96.4 84.0* −3.6 −15.7

Data subject described in Figure 6 107.2 85.7 65.7 −21.5 −41.6

Maximum Depth of the Skin Deformation (mm) – Dynaskin®

Mean 0.74 0.7 0.62* −0.05 −0.12

Data subject described in Figure 6 0.77 0.61 0.56 −0.16 −0.21

Clinical Scoring – Scale 0–10

Mean 4.1 4.9* 5.6*

Skin Radiance

Clinical Scoring – Scale 0–10

Mean 5.1 6.0* 6.1*

Note: *P < 0.0001 change from baseline (Day 1).

Figure 5 Illustrative analysis of improvement of ptosis volume by Facescan® following application of the BK+VTE serum. Blue area refers to decrease in ptosis volume and

a more defined face contour, showing a remodeling effect of the product. Ptosis volume decreased by 22.8% from Day 1 to Day 56.
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56 days, respectively (P<0.0001; Table 1). Overall, the

increase of skin radiance was significant in 80% of users on

Day 56. The data of a representative subject are shown in

Table 1 and Figure 7. Finally, global tolerance/safety based on

the results of all studies performed with the dermocosmetic

serum was judged as “very good” for skin evaluation and

“excellent” for ophthalmologic evaluation (data not shown).

Discussion
The proportion of aging individuals is increasing

worldwide.27 With increased aging populations, the med-

ical importance of dermatological concerns continues to

expand. The clinical signs of aging are important factors of

well-being and, coupled with the increased aging popula-

tion, there is a need for new, innovative anti-aging

products.28 The current study demonstrated the anti-aging

properties of an innovative combination of two active

ingredients, BK and VTE, in experimental models and in

female volunteers with naturally aged skin.

The BK+VTE combination demonstrated efficacy

both in in vitro and ex vivo skin model, providing evi-

dence for the in vivo mechanism of action of the

dermocosmetic serum. In addition to preventing matrix

degradation and morphological changes (actin), the BK

+VTE combination demonstrated innovative synergistic

benefits on inflammaging (IL-8) and senescence (p16) in

the in vitro model of skin photoaging using irradiated

NHDFs. Inflammaging is associated with an upregulation

of IL-8 in aged skin.9

Moreover, the redensifying effect of combined BK

+VTE serum was demonstrated in an ex vivo human

skin model of photoaging, with an increase in GAGs at

the DEJ. In the skin, both GAGs and PGs have structural

functions, acting as physiological regulators.15 In aging

skin, GAGs are abnormally deposited on aberrant elastotic

material which aggregates in the papillary dermis.17,18

This prevents a normal interaction with water and contri-

butes to age-related skin dehydration.16 DEJs have several

important functions including acting as mechanical sup-

port for the epidermis, providing adherence for the epider-

mal and dermal layers, and acting as a regulatory barrier

for the passage of cells and macromolecules.29 Therefore,

disruption of the DEJ following chronic UVA stress is

likely to have functional consequences, and the

D1 D56D28

No deformation
Negative

deformation

Figure 6 Illustrative results of skin firmness improvement by Dynaskin® following application of the BK+VTE serum. Cross-section showing the depth of skin deformation

from pink color (deep deformation) to green color (no deformation) in the lower part of the cheek. Skin deformation is reduced after 28 and 56 days of treatment as

demonstrated by the disappearance of the pink color which shows that skin is firmer. The image below shows another manner to confirm the reduction of skin deformation.

From Day 1 to Day 56, skin deformation depth was reduced by 30.4%, and skin deformation volume by 36.7%.
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redensifying effect of the BK+VTE serum is likely to

ameliorate these abnormal effects at the clinical level.

In addition to the in vitro/ex vivo data presented in this

study, the in vivo efficacy of the combination was demon-

strated in female volunteers with naturally aged skin. The

combination improved skin remodeling, firmness and radi-

ance and may be used as part of an anti-aging strategy,

particularly in women aged ≥45 years with naturally aged

skin. The serum was also well tolerated and safe, and data

could be extended to other dermocosmetic products con-

taining the BK+VTE combination. Indeed, although the

current study reports data for the combination formulated

as a serum (as the reference product), several other for-

mulations of the combination (day cream, night balm,

tinted day cream, eye contour cream) have also demon-

strated in vivo anti-aging properties (data not shown).

In summary, the studies reported herein demonstrate

the anti-aging properties of combined BK+VTE.

Moreover, a serum combining both active ingredients has

a good safety profile and shows clinical anti-aging effi-

cacy, reducing ptosis, and increasing skin firmness and

radiance. The combination of BK+VTE could be used as

part of a global anti-aging treatment strategy.
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