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Abstract

Facial beauty is one of the most important priorities considered especially by female individuals. The cosmetic market in China
has been growing rapidly during the past 10 years due to increased population and consumption potential. As they are well educated
and thus care more about both functionality and safety, evidence-based natural ingredients have been becoming welcomed and
favored. In our study, a single-blinded, randomized and self-controlled study was conducted to investigate the efficacies and safety of
a formulation comprising five natural ingredients. Instrumentation analysis showed the improvement of skin conditions regarding
skin hydration after topical application of this formulation for 14 and 28 consecutive days. Also, self-assessment of those individuals
showed a remarkable satisfaction rate of the formulation. Crucially, no adverse event was reported during this trial regarding the
safety and tolerance of this formulation. Fundamentally, this formulation could be an ideal candidate for the recovery, restoration

and maintenance of the skin conditions due to solid evidence-based function, safety and tolerance.

Introduction

China has become the most potential market for cosmetics due
to large population and rapid economic growth. In the last decade,
the largest annual growth rate of cosmetic sales in China has been
up to 41% while the average rate is 23.8%. Meanwhile, the functions
of cosmetics are being divided into more specific categories such
as hydration, anti-aging, whitening and so on. Human skin, which
is the largest organ of a human body, has played an essential
role in the protection, restoration and maintenance of the body’s
physiological homeostasis [1,2]. The mechanism of skin aging lies
in the loss of skin tissues at an average rate of 7% annually [3]. One
of the crucial aspects is the loss the extracellular matrix (ECM) that
mainly includes collagen, elastin fibers and proteoglycans and so

on. Except physiological factors such as the slowdown of the cell

division with telomere loss, there are many other environmental
factors that contribute to skin aging [4]. For instance, when skin
is exposed to ultraviolet radiation (UVR) emitted by the sun and
electronic devices, skin damages such as sunburn, photo aging,

cutaneous malignancy might occur [5,6].

It has been demonstrated utilizations of certain natural
products can be an effective way in recovering the skin from aging
caused by both the internal and external factors. For instance, a
prospective, randomized and controlled study proved that daily
supplementation of collagen peptide at 3g significantly improved
skin hydration and elasticity [7]. The oral administration of collagen
tripeptide to hairless mice exposed to UVR showed significantly

anti-photo aging effects including reduced wrinkle formation, skin
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thickening, and trans-epidermal water loss [8]. Meanwhile, fruit
and herbal extracts enriched in anti-oxidants may also serve as
good candidates to protect skin from aging. A clinical study showed
the minimal erythema dose had been increased while sunburn
cells and melanin levels were reduced after oral administration of a
specific melon concentrate rich in superoxide dismutase [9]. Apart
from effective functions, there has been a lot of scientific reports
that demonstrated the safety and good tolerance of those natural
ingredients, which is also among the first priorities for individuals
for the consideration of a specific cosmetic product [10].

In our study, a formulation of five natural ingredients including
collagen peptide, proteoglycan, witch hazel extract, fullerene and
hyaluronic acid named SIDAI® has been used for skin anti-aging
purpose. To evaluate its efficacies regarding improvement of
skin conditions such as skin hydration, elasticity and its safety, a
randomized, single-blinded and self-controlled study has been
conducted.

Materials and Methods
Testing product

SIDAI® composition were provided by Changzhou Bianxi Trade
Co., Ltd, including several ingredients including collagen peptide,
proteoglycan, witch hazel extract, fullerene and hyaluronic acid.

Study design/Intervention

The investigation of the effects on the composition on 33
healthy female subjects (18-65 years old) was carried out by
a single-blinded, randomized and self-controlled trial in 28
consecutive days of topical application in their forearms. All
participants acknowledged their benefits and risks from this trial
and sign the consent form. Thirty subjects completed the study and
three withdrew due to personal reasons. The rest individuals were
willing to cooperate during the trial and report any adverse events.
Also, they agree not to use any other cosmetics that have an impact
on the results during the trial. The participants applied SIDAI® in
their forearms once a day.

Outcome Measures

All tests were conducted at a third-party analytical and testing
center called WEIPU Biotechnology in Shanghai, China. Before using
the test product in the front of the arm, after 14 days and 28 days
of continuous use, the moisture content of stratum corneum, skin
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elasticity and skin firmness in the area of the forearm were tested
for each subject. The subjects shall clean the inside of forearms
of both hands and stay in the testing room for at least 20 minutes
before testing, where the temperatures are from 20.1 °C to 21.2 °C
and the relative humidity are from 48.1% to 53.2%. During this
period, they shall not drink water and drinks, and their forearms
shall be exposed and kept relaxed. The laboratory technician
selects one area (3cm x 3cm) inside the forearm of both hands.
The evaluation results before and after the use of the product are
compared by statistical test methods to determine whether there is
a statistical difference.

Measurement of Hydration at Skin Surface

Corneometer® was used to characterize the hydration
level of the skin surface (Figure 1). The probe allows very quick
measurement (1 s) by capacitance measurement that avoids the
impact of skin salts. The Larger value, the higher extent of hydration
at skin surface is.

Figure 1: Corneometer®, Derma Unit SSC 3.

Measurement of Elasticity

The Cutometer® (Figure 2), which applies negative pressure
and deforms the skin mechanically, was used to measure the skin
elasticity. The penetration depth in mm/time shown in curves
displays firmness (the resistance of the skin to the negative
pressure) and elasticity (its ability to return into its original
position). From these curves, parameters related to elastic and
viscoelastic properties of skin surface can be calculated. The skin is

more elastic as the value is getting closer to 1.
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Figure 2: Cutometer®.

Subjective Assessments of Treatment Effects

All subjects completed the self-evaluation questionnaire of
SIDAI® at DO and D28. The efficacy score of the test products was
0-9 points (0 point indicates they are not satisfied with the efficacy
of the test products; 9 points indicated that they were very satisfied
with the efficacy of the test product). 30 subjects evaluated the
efficacy of the SIDAI® regarding skin hydration, elasticity and
tightness. The number of subjects who rated over 7 was included in

the calculation of satisfaction rate.
Adverse events

The safety and tolerability of the administration of SIDAI® were
evaluated at day 14 and day 28 according to “Safety and Technical
Standards for Cosmetics 2015” by professional dermatologist. Once
the subjects experienced any uncomfortable feelings, they were
requested to report them to the investigators immediately.

Statistical Analysis

Statistical analyses of the trial were based on IBM Statistical

Package for Social Sciences (SPSS 21.0) at an alpha level of 0.05.
Analysis of variance (ANOVA) was used to compare within-
group changes and group changes over time for the primary and

secondary outcome measures.
Results

The improvement of the skin conditions regarding hydration
in stratum corneum, skin elasticity and skin firmness were shown
in Tables 1-3 and Figures 3-5. The hydration in stratum corneum
improved significantly after topical application of this formulation
for 14 and 28 consecutive days. It increased from 24.75 to 30.9
after 14 days, and during the next 14 days the hydration kept
increasing up to 32.12. The skin elasticity and firmness did not
change significantly after 14 and 28 consecutive days of topical
application of this formulation. The rates of individuals who were
very satisfied with the functions of this formulation ranged from
46.67% to 70.33% regarding the improvements in skin hydration,
skin elasticity, skin firmness and the whole conditions (Table 4).
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Figure 3: Improvement of hydration in stratum corneum.
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Figure 5: Change of skin firmness.

Table 1: Analysis of Hydration in Stratum Corneum.

DO D14 D28
Hydration in stratum corneum 24.75+6.79 30.90+7.38 32.12+5.86
p-value n.a. <0.001 <0.001
Table 2: Analysis of Skin Elasticity.
DO D14 D28
Skin elasticity 0.8489+0.0409 0.8472+0.0255 0.8440+0.0374
p-value n.a. 0.8053 (n.s) 0.4965 (n.s)
Table 3: Analysis of Skin Firmness.
DO D14 D28
Skin firmness 0.2135+0.0425 0.2267+0.0413 0.2229+0.0410
p-value n.a. 0.0536 (n.s) 0.1442 (n.s)
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Table 4: Satisfaction Rate of the Formulation.

Hydration Elasticity Firmness Whole condition
Number of Subjects 14 17 21 22
Proportion 46.67% 56.67% 70% 70.33%
Discussion hydronic acid [11]. On the other hand, a randomized, double-blind

Skin aging is the loss the extracellular matrix (ECM) that is
obvious for the histological skin sections compared between young
and old individuals [3]. More and more effective cosmetic products
have been in the market for caring and recovering the skin from
aging. Cosmetic market for skin caring in China has been reaching up
to over 18 billion RMB since 2018 as aresult of increased population
and consumption potential. The priorities of considering a cosmetic
product not only include a specific and evidence-based function but
also well-proved tolerance. In our clinical study, we demonstrated
both the functionality and safety of a formulation consisting of five
natural ingredients including collagen peptide, proteoglycan, witch

hazel extract, fullerene and hyaluronic acid.

Collagen, the major constituent of the ECM and synthesized by
fibroblasts, provides tensile strength and mechanical resistance
to fibroblasts. Once the collagen is degraded that the fibroblasts
lose its mechanical strength, the fibroblasts will not be able to
synthesize materials of extracellular matrix [7,8]. It has been found
collagen dipeptides such as Pro-Hyp and Hyp-Gly could stimulate
those fibroblasts and enhancing the production of collagen and

and controlled study demonstrated the ingestion of proteoglycan
from salmon nasal cartilage improved skin condition due to its
EGF- like activity from the EGF-like domain on the COOH-terminal
side of the core protein [12,13]. The stimulation of the inactivated
fibroblasts as to normalize the production ECM components is one
of the main mechanisms for this formulation’s function.

Besides, external factors (Figure 6) such as UVA seems
detrimental as a result of reactive oxygen species (ROS) generation
[14]. ROS can serve as a signal to recover damaged cells by melanin
production and deposition [15]. Also, ROS increases the production
of metalloproteinases, resulting in the degradation of extracellular
matrix [16,17]. Therefore, it is one of the most critical steps to
scavenge ROS to prevent such cascades of reactions. Various
scientific researches have demonstrated the ROS scavenging
capacities of witch hazel extract and fullerene [18,19]. Also, it was
found collagen peptide could prevented the expressions of a series
of MMPs (e.g, MMP-3 and MMP-13) [8]. Overall, the instrumentation
analysis showed as short as 14 days topical application of SIDAI®
improved skin conditions regarding skin hydration.
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Figure 6: The mechanism of UVR exposure that leads to skin damages.
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Beyond the instrumentations that well characterize the
improvement of the skin conditions after application of this
formulation, the subjective assessment from the individuals
showed that they are quite satisfied with this formulation regarding
improvement in skin hydration, elasticity, firmness, and the whole
conditions. Most importantly, there is no report of any individuals
of adverse effects during this trial. Fundamentally, the formulation
of this extracts has not only both well-demonstrated functionally in
regulating skin condition but also good tolerance and safety.
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