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Selilitle Mucadele Etmek ve
Vicut Siltuetini Gelistirmek icin Yesil Altin: Bergamot
The Green Gold to Counteract Cellulite and Improve Body Silhouette

Viicut kusurlari, hem kadinlar: hem de farkh yas-
lardaki erkekleri etkileyen “ eskimeyen estetik
sorunlar”dan biridir.

Seliilit ise deri alt1 yag dokusu gz oniine alindigin-
dayalmzca kadinlar 6zelinde bir problem olarak at-
fedilse de, sarkan cilt, ton kaybi veya bel bolgesinde
fazla yaglanma (ask tutamaglari), her iki cinsiyeti
de kapsayan problemlerdir ve cinsiyet ayrimi yap-
maz.

Bu kusurlarin arkasinda iltihaplanma, hormonal
dengesizlikler,2 beslenme, genetik yatkinliklar,
hareketsiz yagam tarzi gibi birgok faktor ve neden
vardir. Viicut kusurlarim gidermek, 5nemlibir gaba
gerektirdiginden tiiketicilericin genellikle zorlu bir
istir. Bu nedenle, olabildigince hizli sonuglar goste-
ren, gok fonksiyonlu tirlinler ararlar.

Bionap, kuruldugu 1997 yilindan bu yana artan bu
talepdogrultusunda Akdeniz tarim-gida endiistrisi-
nin tirtinlerini ve yan tirtinlerini kullanarak kozme-
tik igerikler tiretmektedir. Seliilit kaynakh cilt ku-
surlarim gidermek ve viicut siluetini iyilestirmek
i¢in Bionap, bergamot suyundan elde edilen siirdi-
riilebilir bir bilegen olan Flavoslim’i geligtirmistir.

Body imperfections are ‘evergreen aesthetic prob-
lems’ that affect both women and men of different
ages.

Ifcellulite is a ‘privilege’almost exclusive to women,
given the structure of their subcutaneous adipose
tissue,1sagging skin, loss of tone or love handles do
not make distinctions, involving both genders.

Behind these imperfections there are several fac-
tors and causes such as inflammation, hormonal
imbalances,2 diet, genetic predispositions, seden-
tary lifestyle. Counteracting body imperfections is
often a challenge for consumers, because it requires
an important effort. Therefore, they look for multi-
target products able to act as fast as they can.

Bionap, since its foundation in 1997, is in line with
this growing demand and produces cosmetic ingre-
dients using by- products and co-products of the
Mediterranean agro-alimentary industry. In order
to counteract, cellulite-derived skin imperfections
and to improve body silhouette, Bionap has devel-
oped Flavoslim, a sustainable ingredient obtained
from bergamot juice.
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Bergamot

Yetistiriciler, bergamotu sadece kabugunun ye-
gil-sar1 rengi icin degil, aynm1 zamanda gecmiste
bergamot ekilen kii¢iik bir toprak pargasinin bile
bir aileyi beslemesi nedeniyle “yegil altin” olarak
tanmimlarlardi. Akdeniz’in “yegil altininin” gizem-
li kokeni hakkinda bircok efsane anlatilmistir ve
nesiller boyunca aktarilmistir.

Bergamot suyu, yararl etkileri literatiirde genig
capta bildirilen flavonoidler acisindan oldukga
zengindir. Bergamot flavonoidleri, giiglii antiok-
sidanlar ve antiinflamatuar bilegikler olarak ta-
nimlanmaktadir.3-4

Antiinflamatuar olarak bu flavonoidler, farkl
seviyelerde hareket ederler. Aslinda, kilcal gecir-
genligin artmasina ve bdylelikle 6dem olugumun-
dan sorumlu olan prostaglandinlerin sentezine
yol acan arasidonik asidin metabolik yolunu in-
hibe ederler. Risitano ve arkadaslarinin ¢alisma-
lari, bergamot suyu icerisindeki flavonoidlerin
NF-kB nin aktivasyonunu inhibe ettiklerini gos-
termislerdir. Nuclear factor-kappa B, inflamas-
yon sonucu olusan oncii inflamasyon sitokinleri-
nin uyarilmasinda onemli bir rol oynamaktadir.
(i.e. TNF-),IL-6)5

Graziano ve diger arastirmacilar tarafindan yii-
riitiilen bir aragtirma, bergamot flavonoidlerinin,
pro-enflamatuar aracilar tarafindan indiiklenen
glikozaminoglikanlarin (GAG’ler) sentezinin agi-
r1salgilanmasini 6nemli Olgiide azaltma kabiliye-

Growers used to define bergamot as “‘green gold” not,
only for the green-yellow colour of the peel, but also
because in the past even a small piece of land culti-
vated with bergamot fed a family. Several legends
are told and passed through generations about the
mysterious origin of the ‘green gold’ of the Mediter-
ranean.

The juice is rich in flavonoids, whose beneficial ef-
fects are widely reported in literature. Bergamot
flavonoids are described as strong antioxidants and
anti-inflammatory compounds.3-4

As anti-inflammatories, they act at different lev-
els. In fact, they inhibit the metabolic route of ara-
chidonic acid that lead to prostaglandins synthe-
sis which are responsible for increased capillary
permeability, inducing as a consequence, oedema.
Risitano et al. demonstrated that bergamot juice
flavonoids inhibit the activation of the nuclear fac-
tor-kappa B (NF-kB) which is well-known to play a
pivotal role in inflammatory response through the
induction of pro-inflammatory cytokines (i.e. TNF-
). 11-6).5

A study conducted by Graziano et al., demonstrated
the capability of bergamot flavonoids to remarkably
reduce the over- expression of glycosaminoglycans
(GAGs) synthesis induced by pro-inflammatory me-
diators. In fact, while a normal synthesis of GAGs
leads to good Ievels of dermal hydration and turgor,
an over-expression of these very hydrophilic mol-
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tini gostermigtir. Ashinda, GAG’lerin normal se-
kilde sentezi iyi seviyelerde dermal hidrasyon ve
turgor saglarken, bu ¢ok hidrofilik molekiillerin
agir1 salinimi doku hipoksisine (hiicrelere yeterli
oksijenin iletilememesine), hiicresel degisiklik-
lere ve seliilit goriinlimiintin kotiilesmesine bagl
su tutulmasina (6dem) neden olur. 6 Ayrica, ber-
gamot flavonoidleri adipoz doku tizerinde aktivi-
teler sergileyerek trigliseritlerin parcalanmasini
(lipoliz) indiikler ve adipogenezi ve yag birikimini
azaltir.7

Bu bilimsel kanitlar, Bionap’1 derideki portakal
kabugu goriiniimiine ve sarkan cilde karsi koyabi-
len ve giliieti incelten ¢evre dostu bir bilegen olan
Flavoslim’i gelistirmeye tesvik etti.

Flavoslim INCI Ad1: Citrus Aurantium Bergamia
(Bergamot) Meyve Ozii, Maltodekstrin), flavanon
glikozitler kategorisine ait flavonoidlerde (narin-
gin, neoeriocitrin ve neohesperidin - %8-10 HPLC)
standardize edilmig, koruyucu icermeyen toz eks-
trakttir.

Flavoslim’in 6dem baslangiciyla ilgili enflamatu-
ar mediatorleri azaltma, lipolizi indiikleme ve yag,
depolarini azaltma kapasitesi in vitro modellerle
test edilmistir.

Bu nedenle, bundan sonra sunulan cgalismanin
amaci, Flavoslim’in (artik ‘Citrus bergamia 6zii’
olarak anilacaktir) seliilitle ilgili belirtilere karsi
koyma ve viicut siluetini iyilestirmedeki etkisini
klinik olarak degerlendirmektir.

Yaslari18 ila 55 arasinda degisen ve hafif ila orta
derecede seliilit kaynakli cilt kusurlar: gésteren
20 kadin goniillii tizerinde randomize, ¢ift kor ve
plasebo kontrollti bir klinik degerlendirme ger-
ceklestirildi. Kayitli panelistler giinde iki kez
%1,5 Citrus bergamia 6zl iceren bir formiil ve bir
plasebo formiilii (yarim viicut uygulamasi) uygu-
ladilar.

Caligma 8 hafta stirmiistiir ve tirtintin cilt tize-
rindeki etkileri 14, 28 ve 56 glin sonra degerlen-
dirilmigtir. Fkstraktin mikrosirkiilasyon, cilt
elastikiyeti ve yag dokusu iizerindeki aktivitesini
degerlendirmek i¢in enstriimantal teknikler kul-
lanildi. Ayrica kalga ve kol konturu dlgtimleri in-
celme etkileri degerlendirildi.

ecules cause water retention (oedema), which is
linked to tissue hypowxia, cellular changes, and wors-
ening of cellulite’s appearance.6 Furthermore, ber-
gamot flavonoids exert activities on adipose tissue,
inducing the breakdown of triglycerides (lipolysis)
and reducing the adipogenesis and fat accumula-
tion.7

These scientific evidences encouraged Bionap to de-
velop Flavoslim, an eco- friendly ingredient able to
counteract the cutaneous orange-peel appearance
and sagging skin, and to slim the silhouette.

Flavoslim INCI Name: Citrus Aurantium Berga-
mia (Bergamot) Fruit Extract, Maltodextrin) is a
preservative-free powdered extract, standardised
in flavonoids (naringin, neoeriocitrin and neohes-
peridin - 810% HPLC) that belong to the category of
flavanones glycosides.

The capability of Flavoslim to reduce inflammatory
mediators related to the onset of oedema, to induce
lipolysis and reduce fat storages have been already
tested with in vitro models.

Therefore, the aim of the work presented hereafter
was to clinically evaluate the action of Flavoslim
(now referred to as ‘Citrus bergamia extract’) in
counteracting the signs related to the cellulite and
improving body silhouette.

A randomised, double-blind and placebo-controlled
clinical evaluation was carried out on 20 female
volunteers, aged 18 to 55, presenting mild to moder-
ate cellulite-derived skin imperfections. Enrolled
panellists applied twice-daily a formula with Cit-
rus bergamia extract at 1.5%, and a placebo formula
(half-body application).

The study lasted 8 weeks and product effects on skin
were assessed after 14, 28 and 56 days. Instrumen-
tal techniques were employed to assess the activity
of the extract on microcirculation, on skin elastic-
ity and on adipose tissue. Furthermore, slimming
effects were evaluated through the measurements
of thighs and arms contour.
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Citrus Bergamia Ekstraktinin Kan ve Lenfatik Mikro Sirkiilasyon Uzerindeki Etkisi
Effect of Citrus bergamia extract on blood and lymphatic microcirculation

Sekil 1: Resim, farkli renkli alanlarin azalmasiyla baglantili olan termal homojenligin gelisimini
gostermektedir. Termal homojenlik ne kadar fazlaysa, mikro sirkiilasyon o kadar iyidir.
Figure 1: Picture shows the improvement of thermal homogeneity which is linked to the decrease of the
different coloured areas. The more the thermal homogeneity is, the better the microcirculation is.

Citrus bergamia ekstraktinin lipolitik aktivi-
tesi: Yiizeysel yag dokusu (SAT) kalinlik 6l¢ii-
mii

Kalca Uzerindeki SAT Kalinhig1: Sonuclar

(56 gtinliik tedaviden sonra, aktif formiil SAT ka-
Iinligini ortalama 0,59 mm, plasebo formiilii ise
0,28 mm azaltt1 (p< 0,001).

Bergamot suyu 6z, plasebo formiiliiniin etkinligi-
niortalama %156,5ten fazla artirds.

MEAN REDUCTION ON SATTHICKNESS ON GLUTEUS
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Uyluklarda SAT Kalinhig:: Sonuglar
56 giinliik tedaviden sonra aktif formiil, uyluklarda
SAT kalinliginda ortalama 0,56 mm’lik bir azalma-

ya neden olurken, plasebo formiilii igin ortalama
deger 0,19 mm’dir (p< 0,01).

Formiilde Citrus bergamia ekstraktinin bulunma-
s1, aktiviteyi ortalamaolarak yaklagik %195 artirda.

Lipolytic activity of Citrus bergamia extract:
Superficial adipose tissue (SAT) thickness meas-
urement

Sat Thickness on Hips: Results

After 56 days of treatment, active formula reduced
the SAT thickness of 0.59 mm on average, whereas
the placebo formula of 0.23 mm (p< 0.001).

Bergamot juice extract increased the efficacy of the
placebo formula of more than 156.5% on average.

Sekil 2: Grafik, gluteus lizerindeki SAT kalinlig1igin
her kontrol noktasinda T0O’a karsi ortalama degigimi
bildirir.

Figure 2: The graph reports the mean variation versus
T0 at each checkpoint for the SAT thickness on gluteus.

Sat Thickness on Thighs: Results

After 56 daysof 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 (p< 0.01).

The presence of Citrus bergamia extract in the for-
mulaincreased the activity of about 195% on average.
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MEAN REDUCTION OF SAT THICKNESS ON THIGHS
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Cevre Ol¢iimii: Uyluklarda Sonuclar

56 giin sonra, aktifile tedavi edilen uylukta uyluk
cevresindeki ortalama azalma-0,48 cmve plasebo
ile tedavi edilen uylukta -0,22 cm’dir (p< 0,05).

Ayrica, bergamot suyu 0zlii formiil, gonitilliilerin
%60’'1nda uyluk konturunda 0,4 ila 1,6 cm arasin-
dadegisen bir azalmaya neden olmustur.

Kalgalarda SAT kalinlig1: Sonuglar

MEAN REDUCTION ON SAT THICKNESS ON HIPS
Time (dd}
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56 giin sonraki sonugclar, SAT kalinligindaki or-
talama azalmanin aktif ile tedavi edilen kollarda
0,25 mm ve plasebo ile tedavi edilen kollarda 0,11
mm oldugunu gésterdi (p< 0,05).

Maksimum degerler sirasiyla - 0,90 mm ve -0,60
mm idi. Formiilde aktif ekstraktin varhga, ortala-
ma aktiviteyi %127'den fazla artirda.

Cevre Olgiimii: Kollarda Sonuclar

56 giin sonra, Citrus bergamia 6z ile tedavi edi-
len kollarda kol konturunda ortalama -0,24 cm ve
plasebo ile tedavi edilen kollarda -0,070 cm azal-
ma olmustur (p< 0,05).

Aktifformiiliin irettigi ortalama azalma, plasebo-
ya gore ii¢ kattan daha fazladair.

Sekil 3: Grafik, uyluklardaki SAT kalinlig1 i¢in her
kontrol noktasinda TO’a gére ortalama degisimi
bildirir.

Figure 3: The graph reports the mean variation
versus TO at each checkpoint for the SAT thickness on
thighs.

Circumference Measurement: Results on Thighs
After 56 days, the mean decrease of thigh circumfer-
ence is-0.48 cm in the active-treated thigh and -0.22
cminthe placebo-treated thigh (p< 0.05).

Moreover, the formula with bergamot juice extract
caused a reduction of thigh contour ranged from 0.4
and 1.6 cm in 60%of volunteers.

Sat Thickness on Hips: Results

Sekil 4: Grafik, kalgalardaki SAT kalinligiigin her
kontrol noktasinda T0’a gbre ortalama degisimi
bildirir.

Figure 4: T'he graph reports the mean variation
versus TO at each checkpoint for the SAT thickness on
hips.

Results after 56 days showed that the mean reduction
ofthe SAT'thickness was of 0.25 mm in the active-treat-
ed arms and 0.11 mm in the placebo-treated arms (p<
0.05).

The maximum values were, respectively, -0.90 mm and
-0.60 mm. The presence of the active extract in formula
increased the mean activity of more than 127%.

Circumference Measurement: Results on Arms
After 56 days, the decrease of arm contour was on aver-
age -0.24 cm in the arms treated with Citrus bergamia
extract and -0.070 ecm for the placebo-treated arms (p<
0.05).

The mean reduction produced by the active formula
was more than three times higher than the placebo one.
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MEAN REDUCTION ON SAT THICKNESS ON ARMS
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Sonuglar

%1,5 oraninda Flavoslim igeren formiilasyon, pla-
sebodan daha iyi bir termal homojenitiye neden
oldu, dolayisiyla aktif 6ziit, kan ve lenfatik mikro
sirkiilasyonu iyilegtirebildi.

Flavoslim’in inceltici 6zellikleri, uyluk ve kol ¢ev-
resinde bir azalma ile vurgulanmigtir. Cevrenin
kiigiilmesi, 6dem ve yag tabakasi tizerindeki etki-
nin bir sonucudur ve Flavoslim’in her iki tarafta
dacgaligtigi, mikrosirkiilasyonuiyilestirdigive bir
lipolitik ajan gibi davrandigr kanitlanmigtir. Sa-
dece 14 giinliik tedavide 6nemli sonuglar alinmasi
dikkat cekicidir.

Ayrica, sonuglar Flavoslim’in cilt elastikiyetini
farkl seviyelerde gelistirme yetenegini vurgula-
mistir. Cilt sikihigini gliclendirmede, cildin bazal
duruma donme yetenegini arttirmada ve su tut-
may1 azaltarak dermal elastikiyeti arttirmada
onemli etkinlikler gbostermistir.

Bu nedenle Flavoslim, seliilit belirtilerini iyiles-
tirmeyi, viicut siluetini ve tonunu mitkemmelles-
tirmeyi amaclayan kozmetik iirtinler icin uygun
bir bilegendir. ECOCERT ve COSMOS onayh oldu-
gundan hem konvansiyonel hem de organik for-
miilasyonlarda kullanilabilir.

Referanslar | References:

Sekil 5: Grafik, kollardaki SAT kalinlig1 i¢in her
kontrol noktasinda TO’a gére ortalama degisimi
bildirir.

Figure 5: The graph reports the mean variation
versus TO at each checkpoint for the SAT thickness on
arms.

Conclusion

The formulation with Flavoslim at 1.5% caused a bet-
ter thermal homogeneity than placebo, thus the ac-
tive extract was capable of improving blood and lym-
phatic microcirculation.

The slimming properties of Flavoslim were high-
lighted with a decrease in thigh and arm circumfer-
ence. Reduction of the girth is the result of the effect
on oedema and on the fat layer and Flavoslim demon-
strated to work on both sides, improving microcircu-
lation and acting as a lipolytic agent. It is noteworthy
that significant results were obtained in just 14 days
of treatment.

Furthermore, results highlighted the ability of Fla-
voslim to improve the skin elasticity at different lev-
els. In fact, it strengthens skin firmness, increases
the cutaneous ability to return to the basal state and,
reducing water retention, increases dermal elastic-
ity.

Therefore, Flavoslim is a suitable ingredient for cos-
metic products aimed at improving the signs of cel-
lulite and at perfecting body silhouette and tone. It
can be used both in conventional and organic formu-
lations since it is ECOCERT and COSMOS approved.

1Terranova F, et al. Cellulite: nature and aetiopathogenesis. International Journal Of Cosmetic Science 2006; 28: 157-167

2 Leszko M. Cellulite in menopause. Prz Menopauzalny 2014; 13(5): 298-304

3 Benavente-Garcia O, Castillo J. Update on uses and properties of citrus flavonoids: new findings in anticancer, cardiovascular,
and anti-inflammatory activity. J. Agric. Food Chem. 2008; 56: 6185-6205.

4 Ferlazzo N et al. Anti-Inflammatory Activity of Citrus bergamia Derivatives: Where Do We Stand? Molecules 2016; 21: 1273;

5 Risitano R, et al. Flavonoid Fraction of Bergamot Juice Reduces LPS Induced Inflammatory Response through SIRT1-Mediated

NF-kB Inhibition in THP-1 Monocytes. PLoS ONFE 2014; 9: (9).

6 Graziano A, et al. Protective effects of an extract from Citrus bergamia against inflammatory injury in interferon-gamma and
histamine exposed human keratinocytes. Life Sciences 90 2012; 968-974.
7 Chin-Lin HSU et al. Effects of Flavonoids and Phenolic Acids on the Inhibition of Adipogenesisin 3T3-1.1 Adipocytes. J. Agric.

FPood Chem. 2007; 55: 8404-8410






