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Purpose: Aim of the study was to determine both clinically and by noninvasive instrumental
evaluations the efficacy, tolerability and the duration of the effects of a new hyaluronic acid
(HA) gel in human volunteers with moderate aging/photoaging.

Patients and methods: Eighteen volunteers (3555 years) were enrolled in this single-center
study. The subjects underwent five visits. The first visit was at baseline to determine the adher-
ence to the inclusion criteria, followed by the first injection of the HA-based study product, and
the second visit was at 48 hours after the injection. Two months later, a second injection was
given (Visit 3) followed by a subsequent visit (Visit 4) after 48 hours. The last visit (Visit 5)
was performed 5 months after the first injection. Clinical and instrumental evaluations as well
as self-assessment by the subjects were recorded at each visit.

Results: A significant improvement of wrinkles’ grade around the eyes, vertical lip lines and
wrinkles’ severity of nasolabial folds was recorded after the first injection and the effect increased
after the second injection. Aging/photoaging grade and surface microrelief improved 2 months
after the first injection procedure. These clinical improvements were paralleled by ameliora-
tion of instrumental skin profilometry and optical colorimetry. The treatments were very well
tolerated by the volunteers as determined by the self-grading score.

Conclusion: The results confirm the good esthetic performance and the duration of the effect
of the HA-based study product (Viscoderm® Hydrobooster) on dynamic facial wrinkles and/or
static facial lines. These effects were particularly evident after the second injection and were
accompanied by a good tolerability of the product.
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Introduction

The entire human body is subject to changes associated with aging.'? Those occurring in
the skin, even if not life threatening, are visible, undesirable and therefore associated with
discomfort.? Facial aging can be particularly negative since it represents the main image
we offer to the people we are in contact with.* Among the factors playing an important
role in facial aging are exposure to ultraviolet (UV) light, smoking habits and alcohol
consumption, which, together with genetic factors, can alter the rate of skin aging.>* One
of the major biological factors influencing skin aging is the loss of dermal proteins such
as collagen and elastin (resulting in the modification of extracellular matrix), hyaluronic
acid (HA) and proteoglycans (which reduce the amount of water in the epidermis).*!
These changes lead to the formation of wrinkles, fine lines, color changes, dryness and
decreased elasticity. Another important factor in skin aging is represented by oxidative
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stress, which ultimately results in the formation of ROS and
DNA adducts, which are additional negative factors.>*

Since the life expectancy of the world population is pro-
gressively increasing,'' particularly in developed countries,
there is an increased demand for treatments, either preventive
or esthetic, aimed at improving the quality of aging. A rela-
tively recent survey conducted in the USA by the American
Society for Dermatologic Surgery indicated that roughly
70% of the interviewed persons were concerned with skin
texture and/or sagging.'

Several options are available to prevent or treat skin
aging, including surgery, skin resurfacing and the utilization
of injectable dermal fillers.”*'® HA, in particular, is widely
used thanks to its high biocompatibility (being a component
of the extracellular matrix and being present in large amounts
in human tissues) and its ability to reduce wrinkles (either
superficial or deep) and general skin aging.!”" Although
several different dermal fillers contain HA, they differ in their
physicochemical characteristics, and this can result in a dif-
ferent clinical efficacy. The present single study was designed
to test the efficacy and tolerability, as well as the duration
of action of the HA-based study product, in volunteers with
moderate aging/photoaging.

The HA-based study product is a ready-to-use solution
of stabilized, injectable HA which has unique rheological
properties.

Rheological measurements were performed using a Mod-
ular Compact MCR302 Rheometer (Anton Paar, Ostfildern,
Germany) equipped with parallel plate geometry (50 mm
plate diameter, 1.0 mm gap) and Peltier temperature control.
Measurements were carried out at 37°C. In particular, the
linear viscoelastic range (LVR), the mechanical spectra,
the storage modulus (G”) and the loss modulus (G”) were

determined. Amplitude sweep tests were performed at a
constant oscillatory frequency of 1.59 Hz, over a strain range
of 0.01%-100%. The LVR was determined as the range of
stress values in which G’ and G” remain constant. Then G’
and G” values were extrapolated at 0.2 Pa stress (within LVR):

G’ (Pa) =37+2
G” (Pa) = 201

A representative graph of the rheological analysis performed
is shown in Figure 1.

These rheological properties confirm the high deform-
ability and low gel stiffness and viscosity, allowing rapid
tissue integration and the possibility to use it at different
dermis levels up to the most superficial one.

Patients and methods
This was an open, single-center, pilot study conducted on 18
female volunteers under the control of dermatologists. All the
volunteers signed a consent form containing the information
relative to the nature and procedures of the study. This study
was conducted according to the ethics of the “Helsinki dec-
laration”. The information and data on the trial are generated,
recorded, documented and processed in accordance with a spe-
cific procedure, based on The International Council for Har-
monisation of Technical Requirements for Pharmaceuticals
for Human Use (ICH) Good Clinical Practice (GCP) 1996.
The HA-based study product (Viscoderm® Hydrobooster)
was used, depending on the severity of the wrinkles, as a
microdroplet injection for less-severe (dynamic) wrinkles
(using <0.01 mL for injection), or with a combined microlin-
ear retrograde technique followed by microdroplet injection
(both with volumes <0.01 mL) for static wrinkles.
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Figure | Amplitude sweep analysis in a representative batch of the HA-based study product.

Abbreviation: HA, hyaluronic acid.
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The main inclusion criteria were: age between 35 and 55
years, moderate cutaneous aging/photoaging of grade 2-3
according to the Glogau’s photographic scale, accepting to
maintain their habits (food, physical activity, make-up use,
facial cosmetics and cleansing products) and not to expose
their face to strong UV irradiation without proper sun protec-
tion during the entire study period. The main exclusion crite-
ria were pregnancy, lactation, smoking, alcohol or drug abuse,
having received skin treatments for esthetic correction in 6
months prior to the study start date, having already performed
permanent dermal fillers in the past, dermatological diseases
(including dermatitis, cutaneous diseases in the tested area,
recurrent facial and labial herpes) as well as general diseases
such as diabetes, endocrine disease, hepatic, renal, cardiac
and pulmonary disorders, cancer, neurological diseases, drug
allergy and inflammatory or immunosuppressive diseases.
Additional exclusion criteria were the use of anticoagulants
and antiplatelet drugs, antihistamines, corticosteroids (both
topic and systemic), narcotics, antidepressants, immunosup-
pressive drugs (a part of hormonal or contraceptive treatment
which started >1 year before the study) and, in general, drugs
potentially interfering with the results according to the opin-
ion of the investigators.

The study included five visits.

1. First one at baseline (T0) with all the clinical and instru-
mental evaluations to check all the inclusion and exclu-
sion criteria (immediately followed by the first injection
procedure);

2. Next one at 48 hours after the first injection procedure
(T1i);

3. Next one at 2 months after the first injection (T2, con-
comitantly starting the second injection);

4. Next one at 48 hours after the second injection (T21) and

5. The last one (T5) after 5 months from the first injection.

The injections were given, according to the product leaflet,
using two different techniques:

1. A microbolus technique for the dynamic facial wrinkles
(microdroplet injections <0.01 mL each along the path
of the wrinkle) and

2. A combined technique for the static facial wrinkles
(microlinear retrograde technique <0.01 mL each below
the path of the wrinkle, followed by microdroplet injec-
tions <0.01 mL on the same wrinkle).

These techniques reduce and prevent the appearance of
wrinkles and fine lines and preserve and restore the quality
of the skin maintaining its elasticity, improving the thickness,
firmness and hydration.

Evaluation of the efficacy of the treatment was clinical
(qualitative) and based on instrumental measurements (quan-
titative), and was performed at each study visit.

The clinical evaluation relative to aging and photoag-
ing was based on the visual score of deep and fine wrinkles
according to the Glogau’s reference scale which goes from
0 (no wrinkles) to 4 (only wrinkles with severe photoaging),
as shown in Table 1. The clinical evaluation of the surface
microrelief was based on the Beagley Gibson reference scale,
which again spans from 1 to 4 (Table 1).

A photographic record (both static and dynamic) of the
face was taken using standardized procedures to allow com-
parable evaluation of the images.

As for the instrumental evaluations, these were taken
monolaterally on the cheek at all five visits of the study. The
different measures were performed under standard environ-
mental conditions, and the volunteers were acclimatized for
10—15 minutes before each measurement.

The instrumental procedures included: optical colorim-
etry, using a tri-stimulus colorimeter (Chroma Meter CR-200)
equipped with three special filters, which determines skin

Table | Glogau and Beagley Gibson scores used for clinical evaluation of the efficacy

Score Glogau scale Beagley Gibson scale

| Early photoaging, mild pigment changes, minimal wrinkles, no “age Primary lines are all at the same depth; secondary lines are
spots” well demarcated, forming star-like pictures

2 Early to moderate photoaging, appearance of line only when the face | Hiding and loss of secondary lines demarcation. Star-like
moves, early brown “age spots”, prominent skin pores, early changes | pictures present, but with less-demarcated secondary lines
in skin texture

3 Advanced photoaging, prominent brown pigmentation, visible brown | Irregular primary lines, strong hiding of secondary lines with
“age spots”, prominent and small blood vessels, wrinkles present low star-like pictures
with face at rest

4 Severe photoaging, diffused wrinkles, yellow-gray skin color, prior Strong skin deterioration, distortion of and loss of secondary
skin cancer, actinic keratosis lines, deep primary lines
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brightness; wrinkle pictures and profilometry using a Primos
compact portable device (GFMesstechnik, Teltow, Germany)
which measures and elaborates, thanks to a dedicated soft-
ware, skin wrinkles and major skin profilometric parameters
both in vivo and in skin replicas.

A self-grading evaluation was performed by each par-
ticipant after both injections, using a visual analogic scale
(VAS; 10 units in length). The scale recorded all the major
unpleasant sensations related to the injections, such as sting-
ing, itching, tightening, burning, pain and discomfort.

The investigators checked for any immediate local reac-
tion (tardive swelling, pain, erythema, bruising) as well as
any additional adverse event, including the systemic ones.

Statistical analysis
Statistical analysis was performed using different tests as
follows:

1. For clinical assessment, the Friedman test was performed,
which was followed, in case of statistically significant
results, by the Holm—Sidak Adjusted test.

2. For the data arising from the instrumental evaluations, a
non-parametric test (Friedman test) was used when the
normality hypothesis was rejected by the Shapiro—Wilk
normality test (with the threshold set at 5%). When the
normality hypothesis was confirmed, a parametric test
(ANOVA test for repeated measures) was used, followed
by the Holm—Sidak Adjusted test when the results were
statistically significant.

For the VAS scores, a non-parametric test (Wilcoxon test)
was used.

Results

Ofthe 18 volunteers enrolled, 14 completed the entire study,
while 4 participants prematurely stopped the trial for personal
reasons not related with the study. No additional events
potentially interfering with the results occurred during the
study period.

Clinical assessment

Forty-eight hours after the first injection (T1i), a statistically
significant improvement of the wrinkles grade around the
eyes (23.1%) was recorded. This improvement increased
at the subsequent evaluation points (38.5% at T2, 43.6% at
T2iand 35.9 at T5) with a statistically significant difference
(Holm-Sidak Adjusted Wilcoxon rank test P<0.05 for all
the time points relative to the baseline [T0]), as shown in

Figure 2A. This improvement corresponded to a reduction
of the clinical score of 1 grade for 86% of the subjects at
Tli and for all the 14 volunteers at all the other time points.
In Figure 2B, representative facial images showing the area
around the eyes at baseline (T0) and 5 months after the first
injection (T5) are shown. As it can be seen, there is a clear
improvement in the wrinkles present at baseline.

With a similar trend, there was a statistically significant
reduction (Holm—Sidak Adjusted Wilcoxon signed rank test
P<0.05 at all the study visits relative to baseline) of verti-
cal lip lines (Figure 3), which was of 29.2% at T1i, 41.7%
at T2, 50% at T2i and 41.7% at TS. This reduction again
corresponded to a decrease in the clinical score of at least
1 grade, which was achieved by 64% of the subjects at T11,
86% at T2 and T2i and 79% at TS5.

Concomitantly, a statistically significant improvement
(Holm-Sidak Adjusted Wilcoxon signed rank test P<0.05
for T2, T2i and T5 relative to baseline) of wrinkle severity of
nasolabial folds was obtained, which was 14.7% at T1i and
29.4% at all the other study visits (Figure 4). The Holm—Sidak
Adjusted Wilcoxon rank test reported a value of P<0.05 for
T2, T2i and T5 relative to the baseline (T0). A reduction of
the clinical score of at least 1 grade was achieved by 43%
of subjects at T1i, 93% at T2, 93% at T2i and 86% at T5.

A statistically significant improvement of the aging/pho-
toaging grade was recorded starting from T2. A reduction of
8% of the Glogau’s score mean value was determined at T2,
12% at T2i and 8% at TS (Figure 5A). Also, for the surface
microrelief (Figure 5B), a statistically significant improvement
(Holm—Sidak Adjusted Wilcoxon signed rank test P<0.05 for
T2, T2i and T5 relative to baseline) was obtained starting from
T2, which accounted for 23.3% at T2 and 26.7% at all the other
study visits. This reduction corresponded to a decrease of at least
1 grade of the clinical score in 71% of the subjects already at T2.

Instrumental evaluation

Data on skin profilometry indicate an important and clinically
relevant anti-wrinkle activity in the area around the eyes.
Figure 6 shows that there was a reduction (relative to baseline)
of the parameters Ra (average roughness of the analyzed
profile, Holm—Sidak Adjusted test P<0.05 for T2, T2i and TS
relative to baseline), which indicates a less-wrinkled area, Rt
(wrinkles’ total height, Holm—Sidak Adjusted test P<0.05 for
T2iand TS5 relative to baseline), which indicates the presence
of less-marked wrinkles, and Rv (wrinkles’ maximum depth,
Holm-Sidak Adjusted test P<0.05 for TS relative to baseline),
indicating that the wrinkles were less deep.
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A
Wrinkles’ grade around the eyes
(Crow’s feet reference photographic scale)
TO (baseline)
T1i (48 hours after the first injection procedure)
7 T2 (2 months after the first injection procedure)
T2i (48 hours after the second injection procedure)
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Figure 2 Evaluation of wrinkles around the eyes.
Notes: (A) Clinical evaluation of wrinkle grade around the eyes at the different time points. *P<0.05 vs TO (Holm-Sidak Adjusted Wilcoxon signed rank test). (B)
Representative images of the area around the eyes before and after treatment.
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Vertical lip lines
(Narins reference photographic scale)
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Figure 3 Clinical evaluation of vertical lip lines at the different time points.
Note: *P<0.05 vs TO (Holm-Sidak Adjusted Wilcoxon signed rank test).
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Figure 4 Clinical evaluation of wrinkles’ severity grade at the different time points.
Note: *P<0.05 vs TO (Holm-Sidak Adjusted Wilcoxon signed rank test).
Abbreviation: WSRS, Wrinkle Severity Rating Scale.
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Aging/photaging grade
(Glogau’s reference photographic scale)

TO (baseline)

T1i (48 hours after the first injection procedure)
T2 (2 months after the first injection procedure)
T2i (48 hours after the second injection procedure)
T5 (5 months after the first injection procedure)

25 25

23 2.
22 3

Visual score (mean value)

—8% —8%

-12%

Surface microrelief
(Beagley Gibson reference photographic scale)

TO (baseline)

T1i (48 hours after the first injection procedure)

T2 (2 months after the first injection procedure)

T2i (48 hours after the second injection procedure)
30 T5 (5 months after the first injection procedure)

29

23
22 2.2

Visual score (mean value)

—23.3% * *
—26.7% -26.7%

Figure 5 Clinical evaluation of aging/photoaging grade (A) and surface microrelief (B) at the different time points.
Note: *P<0.05 vs TO (Holm—Sidak Adjusted Wilcoxon signed rank test).
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Figure 6 Skin profilometry of the area around the eyes reporting (A) average roughness Ra, (B) total height Rt and (C) maximum depth Rv at the different time points.
Note: *P<0.05 vs TO (Holm-Sidak Adjusted t-test/Wilcoxon signed rank test).
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Using optical colorimetry, a statistically significant
improvement of L* parameter, representing skin brightness,
was achieved starting from T2 (Figure 7).

Tolerability

The self-assessment of the subjects’ sensations, recorded
immediately after the first and second injections, is reported
in Table 2. The table reports the percentage of volunteers
reporting a VAS value >5. As it can be seen, the percentage
of patients reporting a score >5 was low for pain and skin
discomfort that represent the most unpleasant sensations,
particularly experienced after the second injection.

Discussion

HA represents the most widely used dermal filler for the treat-
ment of skin aging.'” It has demonstrated clinical efficacy in
the treatment of superficial and deep wrinkles and in reducing
wrinkle severity.>4181° [t represents an ideal compound to be
used as a dermal filler thanks to its tolerability, biocompat-
ibility and lack of allergic reactions (being a component of
the extracellular matrix and present in elevated amounts in

different tissues). All these characteristics have prompted
the generation of several HA preparations. One of the most
important characteristics of a dermal filler is its ability not
only to ameliorate the skin aging process but also to maintain
its efficacy for sufficient time."”** Concomitantly, it must
have a safe profile with reduced distress.

To test the efficacy, duration and tolerability of the HA
study product, clinical and instrumental evaluations, together
with a subject self-evaluation, have been used. Interestingly,

Table 2 Percentage of subjects reporting a VAS score greater
than 5

Unpleasant % of subjects (n)
sensation Immediately after | Immediately after
the first injection the second injection

Stinging 14 (2) 14 (2)

Itching 7(1) 14 (2)

Burning 21 (3) 21 (3)

Tightening 7(1) 14 (2)

Pain 29 (4) 36 (5)

Discomfort 14 (2) 29 (4)

Abbreviation: VAS, visual analog scale.

Optical colorimetry - *L parameter

80

70 61.43 61.71
60
50

40

30

*L parameter (mean value)

20

10

TO (baseline)
first injection

T1i (48 hours after the T2 (2 month after
the first injection

63.58 64.34 64.38

3.5% *

4.7%
4.8%

T2i (48 hours after the T5 (5 months after
second injection the first injection

procedure) procedure) procedure) procedure)
Figure 7 L* Parameter determined by optical colorimetry at the different time points.
Note: *P<0.05 vs TO (Holm—Sidak Adjusted t-test).
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for all the parameters evaluated, both clinical and instrumental
evaluations were concordant in defining the clinical efficacy
of the product in the treatment of facial wrinkles. Notably,
the study was planned to determine the immediate effects and
those lasting 5 months after the initial administration, and the
results not only indicated a rapid amelioration of the parameters
but also showed that these effects were even increased after the
second injection and maintained for the entire period of the
study. This is a particularly relevant finding, which suggests
that the use of a limited number of procedures can be sufficient
to exert a clinically and statistically significant effect. Since
the intradermal injection is not free from unpleasant effects,
the possibility of producing a long-lasting effect with limited
injections is certainly a plus for any HA-containing filler. The
self-evaluation of the volunteers confirmed the tolerability
of the product, which showed only a few unpleasant effects.

Conclusion

The results of this single-center study demonstrated the
clinical efficacy (in all the efficacy tests performed) and
good tolerability of the HA-based study product (Viscoderm
Hydrobooster). A particular advantage is the ability of the
product to maintain its efficacy for a long time, thus helping
to reduce the number of intradermal injections.
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