
Flavoslim™

Improves the Appearance of Cellulite...Naturally

INCI Name: Citrus Aurantium Bergamia (Bergamot)
Fruit Extract (and) Maltodextrin

Background
In the narrow strip of the Calabria coast, several 
legends are told and passed down through the 
generations about the mysterious origin of the 
“Green Gold”, the bergamot fruit. During the 17th 
century, bergamot was used only for the essential 
oil contained in its peel, while every other part of 
the fruit was considered waste. But now, bergamot 
is recognized for its “whole beauty”. In fact, 
the heart of the bergamot fruit contains active 
lipolytic principals, flavonoids, which are able 
to counteract the “orange peel” appearance 
of cellulite skin by reshaping and improving skin 
firmness.  

Cellulite is a complex and multifactorial disorder of 
the subcutaneous fat layer. It can involve several 
mechanisms such as local fat accumulation, 
alteration of the extracellular matrix and 
inflammatory processes. The flavonoids contained 
in the bergamot fruit are active compounds 
shown to possess remarkable anti-oxidant and 
anti-inflammatory activity on keratinocytes(1). In 
particular, they have proven to induce a strong 
reduction of glycosaminoglycan (GAG) synthesis 
induced by pro-inflammatory mediators. This 
appears to be a very interesting result in cellulite 

treatment because chronic tissue inflammation, 
occurring in skin affected by cellulite, leads to the 
synthesis and proliferation of dermal hydrophilic 
GAGs. In turn, GAGs induce water retention 
(edema), which provokes tissue hypoxia, cellular 
changes and, as a consequence, also the 
worsening of the skin’s cellulite appearance(2).
 
What it Does
Flavoslim™ is a powder ingredient containing 
active compounds (8-10% in flavonoids) of 
bergamot (Citrus Bergamia Risso and Poiteau) 
juice. Flavoslim™ is able to activate fat metabolism, 
reduce fat cell accumulation, induce lipolytic 
effects, and inhibit inflammatory processes and 
related consequences on adipose cells.
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Key Benefits:
• Improves the appearance of cellulite 

on the skin
• Provides anti-inflammatory properties 

Product Applications:
• Skin care products targeted at 

improving the appearance of 
cellulite

• Body care products 
• Massage products

TECHNICAL
BULLETIN

Typical Properties
Form Solid (Powder)
Odor Characteristic
Color Bright Yellow
pH (2.5% aqueous solution) 3.0 - 5.0

Solubility Moderately soluble 
in water

Total flavonoids, % (w/w) 8.0 - 10.0
Recommended Use Level 1 - 2% 



Purpose of the Following Studies
The purpose of the following studies is to assess the activity of the natural active, Flavoslim™ on cellulite-
derived skin imperfections and in cutaneous reshaping. In order to reach this goal, a placebo-
controlled, half-body application, clinical-instrumental study is carried out on 20 female subjects who 
show the clinical signs of cellulite-derived skin imperfections. Product effects on the skin are assessed 
after 14, 28, and 56 days using both instrumental measurements and expert scoring techniques. The 
clinical/instrumental assessments are integrated by the self-assessment of the subjects participating in 
the study.

Flavoslim™

Flavoslim™ is a powdered botanical extract obtained from the juice of the bergamot fruit. The ingredient 
is titrated in the flavonoids naringin, neoeriocitrin, and neohesperidin (8-10% HPLC). Flavoslim™ was 
already tested in vitro and demonstrated the ability to activate fat metabolism, reduce fat cell 
accumulation, induce a lipolytic effect, and inhibit inflammatory processes and related consequences 
on adipose cells. Bergamot flavonoids are also able to reduce the synthesis of glycosaminoglycans 
(GAGs), whose over-expression causes water retention (edema), tissue hypoxia, cellular changes and, 
consequently, worsening of the cellulite appearance.

Flavoslim™ is used at concentrations ranging from 1 to 2%. In these studies Flavoslim™ was tested at 1.5%.

Tested products
Tested products are gel cream A (active) and gel cream B (placebo).
Half of the test subjects were randomly assigned to apply the active product on the left body half and the 
placebo product on the right body half, leaving the remaining test subjects to be assigned oppositely. 

Use Method
Subjects were asked to apply the products as follows “Apply an appropriate quantity (~ 2 mg/cm2) 
of product, massaging it until complete absorption. Apply the product twice daily in the morning and 
evening.“

Study Formulations
Gel Cream A (active product)
Aqua (water), Glycerin, Ethylhexyl Palmitate, Caprylic/Capric Triglyceride, Sodium Acrylate/Sodium 
Acryloyldimethyl Taurate Copolymer, Glyceryl Oleate, Cetearyl Glucoside, Maltodextrin, Citrus 
Aurantium Bergamia (Bergamot) Fruit Extract, Isohexadecane, Caprylyl Glycol, Hexylene Glycol, 
Parfum, Polysorbate 80, Disodium EDTA, Sorbitan Oleate Decylglucoside Crosspolymer

Gel Cream B (placebo product)
Aqua (water), Glycerin, Ethylhexyl Palmitate, Caprylic/Capric Triglyceride, Sodium Acrylate/Sodium 
Acryloyldimethyl Taurate Copolymer, Glyceryl Oleate, Cetearyl Glucoside, Isohexadecane, Caprylyl 
Glycol, Hexylene Glycol, Parfum, Polysorbate 80, Disodium EDTA, Sorbitan Oleate Decylglucoside 
Crosspolymer



Clinical Studies
Superficial Adipose Tissue (SAT) Thickness Measurement
The superficial adipose tissue (SAT) thickness is measured using an ultrasound-based imaging technique 
(BodyMetrix® BX2000, IntelaMetrix®). The recorded signal is converted to tissue thickness by measuring 
the time it takes the signal to reach the interface and multiplying the time by the sound speed through 
tissue (for fat sound speed is approximately 1400 m/sec, for muscle it is 1600 m/sec). The measurement 
is carried out on thighs and gluteus at 14 days, 28 days and 56 days.

Results
The data showed that, after 28 days of treatment, the active formula caused a mean reduction of 
SAT thickness of 0.45 mm with a maximum value of -1.40 mm, whereas the placebo reduced the 
median SAT thickness of only 0.16 mm. Values are highly statistically significant (p< 0.01). Flavoslim™ 

is shown to boost the activity on average by more than 180%. After 56 days of treatment, the active 
formula caused a mean decrease of SAT thickness on thighs of 0.56 mm, whereas the mean value 
for the placebo formula was 0.19 mm. The difference was statistically high (p< 0.01). The presence of 
Flavoslim™ in the active formulation increased the activity by about 195% on average.

Results
The major activity of the active formula became evident after 28 days, when a mean reduction of 
SAT thickness on the gluteus of -0.47 mm was recorded, whereas the placebo caused a reduction of  
only -0.21 mm (p< 0.01), indicating that Flavoslim™ increases the activity by more than 123%. Flavoslim™ 
increased the efficacy by more than 156.5% on average.
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The graph depicts the mean variation versus T=0 at each checkpoint for the SAT 
thickness on thighs. Data are reported in mm. Intergroup (active vs. placebo) 
statistical analysis is reported as follows: * p<0.05, ** p<0.01, *** p<0.001.
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The graph depicts the mean variation versus T=0 at each checkpoint for the SAT 
thickness on the gluteus. Data are reported in mm. Intergroup (active vs. placebo) 
statistical analysis is reported as follows: * p<0.05, ** p<0.01, *** p<0.001.



a) Number of evident depressions b) Depth of depressions
None/No depressions 0 No depressions 0
A small amount: 1–4 depressions are visible 1 Superficial depressions 1
A moderate amount: 5–9 depressions are visible 2 Medium depth depressions 2
A large amount: 10 or more depressions are visible 3 Deep depressions 3
c) Morphological appearance of skin surface alterations d) Grade of laxity, flaccidity or sagging skin
No raised areas 0 Absence of laxity, flaccidity, or sagging skin 0
“Orange peel” appearance 1 Slight draped appearance 1
“Cottage cheese” appearance 2 Moderate draped appearance 2
“Mattress” appearance 3 Severe draped appearance 3
e) Classification scale of cellulite stage f) Improvements scale
Zero grade 0 No improvement 1
First grade 1 Mild improvement 2
Second grade 2 Moderate improvement 3
Third grade 3 Strong improvement 4

Circumference Measurements
Thigh circumference (sum and synergy of the product effect on edema and the fat layer) is measured 
using a tape measure placed around the thigh in the area of its maximum thickness. The repositioning 
of the tape measure is ensured by standardization of the measurement process (recording of the 
reference points). The collected data are compared to T=0 and the variation is expressed in mm.

Results
The data showed that after 28 days, the formula with Flavoslim™ reduced thigh circumference on 
average by 4.25 mm and up to 16 mm (45% showed a reduction ranged from 5 and 16 mm). The 
placebo formula reduced thigh circumference on average by 1.4 mm and up to 7 mm. Mean values 
are statistically different (p< 0.01). After 56 days, the mean decrease of thigh circumference was 4.8 
mm in the active-treated thigh and 2.2 mm in the placebo-treated thigh (p< 0.05). Altogether, the 
formula containing Flavoslim™ caused a reduction in thigh circumference ranging from 4 and 16 mm 
in 60% of the volunteers.

Expert Scoring
Five key clinical morphologic features of cellulite are visually scored by the investigator at baseline and 
after product use according the clinical scores reported in Table 1.

Table 1. Expert scoring scale based on five key morphological clinical features
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The graph reports the mean reduction of thigh circumference versus 
T=0 at each checkpoint. Data are reported in mm. Intergroup (active 
vs. placebo) statistical analysis is reported as follows: * p<0.05, ** p<0.01, 
*** p<0.001.



FLAVOSLIM PLACEBO
14 days 28 days 56 days
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EXPERT PANEL CELLULITE ASSESSMENT

Results
Visual scores are attributed by the dermatologist and results are expressed as percentage of improvement 
of cellulite-related imperfections. The cellulite-derived skin imperfections were improved as follows:
Flavoslim™ group: 10% of subjects showed an improvement after 14 days, 55% of subjects after 28 days, 
80% of subjects after 56 days
Placebo group: 5% of subjects showed an improvement after 14 days, 20% of subjects after 28 days, 40% 
of subjects after 56 days

Self-Assessment Questionnaire
After 14, 28 and 56 days period use, subjects are asked to give their opinion on the tested product by 
means of a self-assessment questionnaire.

The following questions were asked:
1) How would you rate the product’s effectiveness in decreasing the cellulite-derived skin imperfections?
2) How would you rate the product’s efficacy in increasing skin elasticity?
3) How would you rate the product’s efficacy in improving skin smoothness?
4) How would you rate the product’s efficacy in reshaping the silhouette?
5) Did you have any skin tolerance reactions after using the product?

Statistical analysis
Data analyzed employing paired two-tailed Student’s t-test using Microsoft® Excel 2010 (vers. 
14.0.4760.1000; Microsoft, USA) worksheet running on Microsoft® Windows 8.1 Professional (Microsoft, USA).



Results
After 2 weeks:
65% of the subjects reported a decrease in cellulite-derived skin imperfections
80% of the subjects reported an increase in skin elasticity
85% of the subjects reported an improvement in skin smoothness
55% of the subjects reported a positive reshaping of the silhouette
No volunteer reported skin tolerance reactions.

After 4 weeks:
80% of the subjects reported a decrease in cellulite-derived skin imperfections
80% of the subjects reported an increase in skin elasticity
90% of the subjects reported an improvement in skin smoothness
65% of the subjects reported a positive reshaping of the silhouette
100% of the subjects reported complete skin tolerability to the product

After 8 weeks:
75% of the subjects reported a decrease in cellulite-derived skin imperfections
80% of the subjects reported an increase in skin elasticity
95% of the subjects reported an improvement in skin smoothness
45% of the subjects reported a positive reshaping of the silhouette (and another 40% gave a neutral 
answer, which means no worsening, but no further improvement in comparison to the other check 
points)
100% of the subjects reported complete skin tolerability to the product
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Results Summary
According to the obtained results, we can conclude that  Flavoslim™ had a positive effect on the 
subjects with cellulite-derived skin imperfections, was able to produce a significant slimming effect, 
and was able to reshape the targeted areas.

The active formula containing Flavoslim™  had a positive effect on the superficial adipose tissue of all 
cutaneous sites controlled (starting from 28 days of product use). The effect of the active ingredient 
was better than the placebo’s effect.

The slimming effect of Flavoslim™ was also evident in the decreasing of thigh circumference. The 
decreased circumference is the result of sum and synergy of the effect on edema and on the fat layer. 
Flavoslim™ demonstrated a remarkable effect on both aspects, improving lymphatic microcirculation 
and acting as lipolytic agent.

Clinical data reported a decrease in cellulite-derived skin imperfections in most of the subjects 
participating in the study. The number of the subjects showing an improvement was higher in the body 
half treated with the Flavoslim™  formulation.

Overall data suggest that Flavoslim™ is a suitable ingredient for cosmetic products aimed at improving 
the signs of cellulite and at perfecting body silhouette and tone.
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