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ABSTRACT:  Although cellulite is not considered a disease, it is a
significant cosmetic problem for many post-adolescent
women. Recent studies using new diagnostic
techniques such as ultrasound imaging can define the
cellulite-reducing efficacy of cosmetics. However, there
is still a need to standardize and objectify the testing
procedures and to find parameters to measure anti-

cellulite efficacy.

Cellu]ite is considered an endo-
crine metabolic microcirculatory
disorder that causes interstitial matrix
alterations and structural changes
in subcutaneous adipose tissue.' It is
localized mainly on the thighs, buttocks
and occasionally the abdomen, and it is
characterized by an orange peel or cot-
tage cheese appearance. Approximately
85% of women worldwide are concerned
by cellulite.!

Although the cellulite pathogenesis
is not fully understood, a variety of
circulatory and structural changes have
been identified that contribute to the
orange peel appearance of the skin.
First, the capillary networks of the der-
mis are impaired from the breakdown in
blood vessel integrity, which causes fluid
retention and clumping of engorged fat
cells in the subcutaneous tissue. The
aggregation of adipose cells and the
growth of collagen fibrils further ham-
per microcirculation, leading to dermal
metabolism reduction. Moreover,
dermal thinning occurs in response

to minimized protein synthesis and
reduced degradation. Adipose cells iso-
lated from nutrition and toxins removal
swell to micronodules that finally
agglomerate to macronodules.'~*

A decrease in skin fold
parameters demonstrated
the ability of the
anti-cellulite product
to smooth the skin.

Cellulite is a concern for many
women. Therefore, appropriate research
to investigate treatment options and
objective methods measuring its efficacy
are warranted. The present study aims to
evaluate the efficacy of an anti-cellulite
product using noninvasive investigation
techniques. The key skin condition
parameters measured include moistur-
ization, roughness and the thickness of
subcutaneous tissue.
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ANTI-CELLULITE TEST

FORMULA

The described test formula
included the following ingredients:

Water (agua), Glycerin, Alcohol
Denat., Sodium Polyacrylate,
Dimethicone, Propylene Glycol,
Cyclopentasiloxane, Trideceth-6,
Polysilicone-11, Citrus Aurantium
Dulcis (Orange) Extract,
Hydrolyzed Cucurbita Pepo
(Pumpkin) Seedcake, Allantoin,
PEG/PPG-18/18 Dimethicone,
L-Ergthioneine, Vaccinium
Macrocarpon (Cranberry)
Fruit Extract, Chlorphenesin,
Methylparaben, Phenoxyethanol,
Ethylparaben, Butylparaben,
Propylparaben, Isobutylparaben,
Fragrance (parfum), Cl 42090,
Cl 19140.

Materials and Methods

The described study involved 25
healthy female volunteers, ages 25-55,
having grades 2 to 3 cellulite on their
thighs, according to Nurnberger clas-
sification.” An anti-cellulite cream-gel
formulated with several actives reported
to prevent cellulite was applied once
daily for four weeks (see Anti-cellulite
Test Formula).

Specifically, the formulation included
a defined protein fraction of pumpkin
(INCI: Hydrolyzed Cucurbita Pepo
(Pumpkin) Seedcake), which has been
reported to stimulate the synthesis of
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collagen and fibrillin and to inhibit the
expression of proteolitic enzymes such
as MMP-1, MMP-2 and cathepsin L.
Consequently, it would be expected
to protect and repair the elastic and
collagen tissue. The formulation also
contained L-ergothioneine®. Similar

*Thiotaine (INCI: L-Ergothioneine) is a product
of Barnet Products Corp., Englewood Cliffs, N.J.,
USA.

to carnitine, in slimming products,
L-ergothioneine aids in the transfer of
fatty acids in the mitochondria. Fatty
acids are burned with oxygen, and the
result is the production of energy or
adenosine triphosphate (ATP).
Cranberry fruit extract (INCI:
Vaccinium Macrocarpon (Cranberry)
Fruit Extract) also was included for
its polyphenol content to improve
skin microcirculation and provide
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Figure 1. Skin moisturization after four weeks with anti-cellulite cream-gel
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Figure 2. Skin roughness after four weeks with anti-cellulite cream-gel
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antioxidant properties. Finally, orange
extract (INCI: Citrus Aurantium Dulcis
(Orange) Extract) was used to exfoliate
epidermal cells, enable cell renewal
and stimulate skin microcirculation.
The exfoliation provided by orange
extract reportedly results in less visible
cellulite.

During the four-week study, skin
moisturization and roughness and ultra-
sonography analyses were conducted
before skin cream application and after
two and four weeks of product applica-
tion. All measurements were taken in a
standardized manner. In addition, the
test subjects completed evaluations.

Skin moisturization and roughness
analysis: Skin moisturization was evalu-
ated using corneometry and an adapter
system® with a probec. Skin roughness
images were taken by a camera’ and
analyzed using software designed to
evaluate skin microreliefs. To assess
roughness, this study utilized a volume
parameter defined as the volume, depth
and number of skin folds.

Application of the anti-cellulite
cream for two and four weeks led to
an increase in corneometer values, i.e.
hydration levels, compared with the
baseline, as shown in Figure 1. This
increase demonstrated that the anti-
cellulite cream improved skin hydration.
After two weeks of treatment, skin mois-
turization increased by 17% and after
another two weeks, skin moisturization
increased to 23%. Statistical analysis
showed the differences in the results to
be statistically significant (p < 0.001).

Consistent application of the product
also resulted in a decrease in the number,
depth and volume of skin folds (volume
parameter) compared with the baseline,
as shown in Figure 2. This decrease in
the skin fold parameters demonstrated
the ability of the anti-cellulite product
to smooth the skin.

Skin ultrasonography: Cellulite
ultrasonography also was performed
using an 18-MHz ultrasound probe’.
Ultrasonografic images of the human

© The Multi Probe Adapter (MPA) 5 device;

¢ Corneometer CM 825 probe;

4 Visioscan camera; and

< SELS 2000 software

all are manufactured by Courage-Khazaka
Electronic GmbH, Kéln, Germany.

" Aplio XG is a device manufactured by Toshiba,
Tokyo.
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skin were taken using an experimental
device equipped with a 35 MHz fre-
quency headt.® In the images collected,
the thickness of the subcutaneous tissue
was assessed using software.

As shown by Figure 3, the thickness
of the subcutaneous tissue decreased
after four weeks of anti-cellulite cream-
gel application. Before the anti-cellulite
treatment, the thickness of the hypoder-
mis was 3.4-23 mm (12.6 mm mean).
After four weeks of application, the
thickness was reduced to 2.2-16.6 mm
(10.07 mm mean). Statistical analysis
showed that the difference in these
results was significant (p < 0.001).
Moreover, in the data collected, the
herniation of the hypodermis into
the dermis was observed, as shown in
Figure 4.

Statistical analysis: Overall statisti-
cal analysis was performed using a
student’s f-test for dependent groups.
The normality of the distribution
of variables was checked with the
Kolmogorow-Smirnow test. Statistical
significance was defined as p < 0.05. The
results of the t-test confirmed that the
observed differences were statistically
significant (p = 0.07, p = 0.03).

Volunteer evaluation: Each volun-
teer in the study completed a survey to
evaluate the tested anti-cellulite product.
The survey asked questions about the
cosmetic features of the product such as
color, consistency and fragrance, as well
as the anti-cellulite effects of the product
on their skin condition.

In general, the anti-cellulite cream-
gel was well-received by the volunteers
and no skin irritation was observed.
Volunteers noted a significant improve-
ment in the appearance of their skin
during the course of a four-week
cosmetic treatment. They described
their skin after the products applica-
tion as being more elastic, smooth,
moisturized and as having less cellulite.
This self-perception data is shown in
Figures 5 and 6.

Discussion

The variety of instruments and meth-
ods currently used to test the efficacy of

¢ The experimental device, named uScan, was
created by a research team led by A. Nowicki, PhD,
at the Polish Academy of Science.
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Figure 3. Ultrasonografic analysis of subcutaneous tissue thickness after four weeks
with anti-cellulite cream-gel
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anti-cellulite products is broad. Up until
now, studies investigating anti-cellulite
treatments relied on digital photog-
raphy, visual scoring, circumferential
thigh measurements and subjective
assessments.” > Additional assessments
included skin roughness, elasticity and
blood circulation.''" However, recent
studies using ultrasound imaging and
confocal microscopy give more insight
into the structural aspects of cellulite.!>-15

Moreover, standardized macrophotog-

raphy, magnetic resonance imaging and

automated image analysis of ultrasounds
can be regarded as important tools for
determining and quantifying the aspects

of cellulite 1213

| | | The use of such a variety of methods

| illustrates that the personal care indus-

! | tryisstill searching for the best methods

| to measure anti-cellulite efficacy. This

study aimed to evaluate the efficacy of
an anti-cellulite product using non-
invasive investigation techniques, and
of the methods used, ultrasonography
could potentially become more widely
used as it is available and cost-effective.
Ultrasound monitors the thickness and
the quality of skin tissue, and using
ultrasonographs with 7.5-10 MHz
broadband heads allows for the imaging
of subcutaneous tissue, whereas the der-
mis is a superficial tissue and remains
beyond the reach of low frequency

e ———————————————————— ultrasonography.

Figure 5. Volunteers’ evaluation of the cosmetic benefits of the anti-cellulite cream-gel This study utilized ultrasonography
with an 18 MHz frequency probe to
demonstrate a decrease in hypodermis

= — — thickness, which is in line with ultra-

[ \ \ [ sound imaging data presented by Perin

ease of applicafion 4.8 et al. and Ortonne et al; these authors
| observed a significant decline in the
I | 1

Figure 4. Ultrasonografic image comparison of the human thigh skin: a) without
cellulite, and b) with cellulite to show uneveness of the dermal/subcutis border and
subcutaneous protrusion into dermis
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dermis, the echogenicity of the dermis,
the in-growth of subcutaneous tis-
sue bands into the dermis, and the
presence or absence of edemas were
observed. The most useful parameters
for evaluating cellulite in high frequency
ultrasonography imaging were found
to be the thickness of dermis, the in-
growth of subcutaneous tissue band
into the dermis and echogenicity since
these parameters are easy to define and
monitor by software. Moreover, the
changes observed in these parameters
are the most significant.

While using classic ultrasound
examinations will also reveal the in-
growth of subcutaneous tissue band
into the dermis, high frequency ultra-
sonography allows for more detailed
imaging of this band. Preliminary
results showed that this area could be
calculated by additional experimental
ultrasonography software.’ The data
discussed here matches the data
described in previous literature;> '+ 17-18
in fact, many authors have reported
a deep deformation of the dermis-
hypodermis interface linked with the
herniation of the hypertrophic adipo-
cytes into the dermis and increased
length of the dermis-hypodermis
interface.> '"'* Adipose protrusions
into the epidermis correlate positively
with skin dimpling severity. Currently,
the dimpling of cellulite-affected skin is
understood to result from the inability
of collagen at the papillary dermis to
prevent adipose protrusion through
the dermis."

The present study showed that
skin moisturization, smoothness and
hypodermis thickness were useful
parameters in the evaluation of the cel-
lulite treatment. Instrumental analyses
corresponded well with self-perception
data. Volunteers scored significant
improvements in the skin’s appearance
during the course of the four-week cos-
metic treatment. Although these results
may not indicate cellulite improvement
at a structural level, they do describe an
improvement in the skin appearance.

Conclusions

As the present exercise revealed,
ultrasonography is useful in the objec-

tive assessment of an anti-cellulite
product’s efficacy. Improvements in
parameters such as dermis and hypo-
dermis thickness, dermis echogenicity,
and length of the dermis-hypodermis
interface could indicate an effect on skin
structure due to the rebuilding of col-
lagen fibers. Interestingly, preliminary
data on a placebo anti-cellulite formula
showed no effect on skin structure
and no changes in dermis thickness or
echogenicity."” Thus, monitoring these
ultrasonographic parameters could be
useful to create effective anti-cellulite
formulas and to distinguish active treat-
ments from placebos.

e
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The use of such a variety
of methods illustrates
that the personal care

industry is still searching

for the best approaches to
measuring anti-cellulite
efficacy.

Ultrasound imaging and skin condi-
tion analysis can successfully define the
efficacy of anti-cellulite products from
a cosmetic point of view. Neverthe-
less, additional research is warranted
to investigate not only anti-cellulite

treatment options, but also objective
methods to measure their efficacy.

Reproduction of all or part of this article without
expressed written consent is prohibited,

To get a copy of this article or others from a
searchable database, log on to
wm-.r.CosmelicsandToilelries.com!magazinel
pastissues.
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