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I N T R O D U C T I O N

Veins are an important part of our body’s circulatory system as they carry blood 
back to heart. Unfortunately, vein health is an area often overlooked by most 
people and can become more than just a cosmetic concern. As a result, the 
global burden of venous problems including varicose veins and chronic venous 
insufficiency (CVI) is increasing.

Any condition that puts extreme and prolonged pressure on the abdomen or legs 
can cause varicose veins and a subsequent microcirculatory dysfunction. Common 
triggers include pregnancy, obesity, and occupations that require standing for long 
periods. Age is another factor, for veins weaken as people become older. If left 
untreated, common vein issues can develop into serious and chronic problems.  
As the disease progresses, several symptoms affecting the legs may arise, 
including heaviness, tiredness, itching, cramps, tingling, swelling, and pain.

Several studies have confirmed that symptoms correlated to vein problems 
cause a great deal of discomfort negatively impacting people quality of life 
in a number of areas related to pain, physical functions, and social activities. 
Individuals experiencing mild to moderate pain in their legs may have difficulty 
standing for long periods of time, climbing stairs, working, performing 
housework, walking briskly, or engaging in more strenuous exercise activities.  
Furthermore, vein problems can cause nighttime leg symptoms that interfere 
with getting restful sleep.

Addressing the problems related to venous disorders can help improve quality 
of life of affected people. The initial management of CVI relies on conservative 
strategies to reduce symptoms, avoid complications and prevent disease 
progression. Several natural compounds that function as phlebotonics have been 
found helpful in the management of vein issues. Phlebotonics are compounds 
that improve circulatory function and vein health, such as diosmin, horse 
chestnut seed extract, grape seed extract, pycnogenol, and Centella asiatica.  
Among the various nutrients studied, diosmin has been demonstrated the 
greatest clinical benefits with leg venous problems. Notably, clinical practice 
guidelines issued by the Society for Vascular Surgery and the American Venous 
Forum recommended the use of diosmin in conjunction with compression 
therapy to treat pain, swelling, and ulcers due to CVI.

The purpose of this white paper is to offer an overview of CVI including its 
prevalence, causes, common symptoms, risk factors and limitations of available 
treatments. It will be introduced µsmin® Plus, the next generation diosmin that 
overcomes common absorption issues related to diosmin thanks to its improved 
bioavailability. Last, results from a new clinical study in subjects with mild to 
moderate symptoms of CVI will be presented.

In this context, µsmin® Plus represents an innovative and valid therapeutic tool 
that can offer supplement brand owners a new way to tackle the leg health 
market dominated by micronized diosmin preparations.
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Moreover, procedures to treat varicose veins are projected 
to increase by over 60% in the US and Europe between 
2013 and 2021.4 Once individuals develop CVD, they are 
prone to disease progression. 

Annual progression rates of approximately 4% have been 
reported from different epidemiological studies.5 
In the Edinburgh Vein Study, the overall progression rate 
reached 58% at a follow-up of 13 years.6 

In a retrospective study of 38,750 CVD patients in the US, 
the initial presenting symptoms of pain, heaviness, fatigue, 
and aching were more common in individuals under 65 
years of age.7

The global varicose vein 
treatment market, which was 
US $290.59 million in 2016, 
has been estimated to reach 
over US $396 million by 2021.8 
Pre-Covid-19 estimates found 
that care and treatment for 
CVD patients consumed 
approximately 2% of national 
healthcare budgets.9 

Treatments and care strategies 
that can prevent of slow early 
disease progression, or varicose 
vein recurrency are needed to 
reduce these costs.
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Chronic venous disease (CVD) is a common disorder 
that affects the veins of the leg. It is a common health 
problem with high prevalence and gradual progression. 

The general prevalence ranges from 10% for adults 
aged below 30 years up to nearly 80% for subjects 
aged >70 years old,1 with women appearing to be more 
commonly affected than men. By the age of 50, about 
40% of women and 20% of men have CVD. 

Heredity is a major risk factor, as is a history of blood 
clots or deep vein thrombosis, obesity, and a standing 
or sedentary occupation. Pregnancy plays also an 
important role in the onset and development of CVD in 
women due to significant hemodynamic changes within 
the circulatory system. 
With the population living longer and increased 
incidence of obesity (the primary risk factors), 
worldwide prevalence is expected to escalate 
dramatically.2

For example, the population of adults in the United 
Kingdom over age 85 years has been predicted to grow 
by over 1.4 million men and 1.94 million women by 
2033. 
In the United States, CVD is thought to affect >25 
million adults with 6 to 7 million having advanced 
venous disease.3
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Leg veins carry blood from the legs to the heart. Normal 
healthy veins have a series of valves that open and 
close to direct blood from the surface of the legs to the 
deep veins, from which calf muscles pump blood back 
to the heart. 

If the valves fail to function in a normal manner, there 
is a blockage of to normal flow and blood can flow 
backwards in the vein and pool in the legs.

This can cause pressure in the leg veins and lead to 
progression from mild clinical signs (e.g., spider veins, 
varicose veins) to more advanced and severe signs  

(e.g., leg edema, skin changes, and venous ulcers).10 

Symptomatic CVD is typically referred to as 

Chronic Venous Insufficiency (CVI). 

PAT H O P H Y S I O L O G Y  
A N D  S Y M P T O M S

C O M M O N  T R E AT M E N T S

Fig. 1  List of the different grades of CVI according 
to the Clinical, Etiological, Anatomical, and 
Pathophysiological (CEAP) classification. 

At different stages of the disorder symptoms such as 
leg pain, swelling, itchiness, restless leg syndrome, 
a burning sensation, and heaviness are common 
and can significantly affect quality of life (QOL) 
of many individuals both at the physical and the 
psychological levels.11 

Research has also led to a connection between CVI 
and sleep disorders due to restless leg syndrome.12

Managing CVI is based on the individual’s severity of 
symptoms.13 Initially it is common to attempt non-invasive 
treatment such as lifestyle changes (e.g., avoiding sitting 
or standing for long periods, increasing activity level, leg 
elevation, leg massage, maintaining a healthy weight, 
reducing sodium intake). An essential treatment for CVI 
is compression therapy with compression stockings 
being the first line of treatment. Additionally, the use of 
conservative strategies such as nutraceuticals can help 
reduce symptoms and avoid complications and disease 
progression. These natural compounds are known 
as phlebotonics. Phlebotonics are naturally derived 
substances that improve circulatory vein health. Diosmin, 
a flavonoid derived from hesperidin14 and horse chestnut 
(Aesculus hippocastanum) seed extract15 have been the 
most commonly recommended. 

Others include pycnogenol, grape seed extract (Vitis 

vinifera), Centella asiatica extract, and Butcher’s broom 
(Ruscus aculeatus) extract. Sclerotherapy is commonly used 
to treat spider veins and more superficial varicose veins. 
Oral drugs, naftazone, calcium dobesilate, and 
pentoxifylline are among the most commonly prescribed.

In later stages, intermittent pneumatic compression 
pumps or compression bandages may be used as well 
as endovascular surgery (thermal or mechanochemical 
ablation). Ulcers require dressings before using 
compression stockings or bandages.

Fig. 1
Clinical, Etiological, Anatomical, and Pathophysiological  
(CEAP) classification
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D E S C R I P T I O N

C O M M O N  A P P L I C AT I O N S

First isolated in 1925, Diosmin has been used for more 

than 40 years in Europe for its treatment of varicose 

veins and CVI.18 It has also been used extensively as an 
oral treatment in the management of hemorrhoids.19 
Additional areas of study (primarily in animal models) 
include intestinal inflammatory conditions (e.g., ulcerative 
colitis) and ocular disease.20, 21 Recently, it has also shown 
beneficial effect in preventing the progression of early 
neuropathy in type 2 diabetic rats.22 (Fig. 3)

Diosmin’s vascular protecting effects are due to its anti-
inflammatory and antioxidant properties related to the 
inhibition of several chemical mediators of inflammation 
(cytokine, metalloproteases, histamine, and serotonin) and
due to its specific phlebotonic action on the venous wall.23, 24

Fig. 2
Chemical structure of diosmin

Fig. 3
Diosmin beneficial effects

Despite the therapeutic potential, especially in varicose veins and CVI, diosmin has poor water solubility 
and therefore absorption is limited in the intestinal mucosa after oral intake. Moreover, it must be 
converted in its biologically active fraction before entering in the bloodstream. Over the past two 
decades, several experimental attempts have been carried out to improve the bioavailability of diosmin.  
A significant development was a micronized purified flavonoid fraction (MPFF) containing 90% diosmin 
and 10% hesperidin. A human study indicated that the micronized diosmin provided up to two times 

better absorption compared to non-micronized diosmin.25  
This micronized diosmin and hesperidin combination has been found to be effective in the treatment 
of CVI at a dose of either 500 mg twice daily or 1,000 mg once daily.26 Despite the success of the 
micronized diosmin technology to improve bioavailability, further increases in oral bioavailability are 
required to achieve optimal therapeutic efficacy.

M I C R O N I Z AT I O N  &  B I O AVA I L A B I L I T Y

Ocular health

Diosmin (3’, 5, 7-trihydroxy-4’-methoxyflavone-7-

rhamnoglucoside) is a natural occurring flavonoid present 

in citrus fruits and other plants belonging to the Rutaceae 
family. 
It is typically manufactured by extracting hesperidin 
from citrus rinds followed by conversion of hesperidin to 
diosmin through iodine-assisted oxidation. 

Depending on the manufacturing process, the final 
compound may retain in small amount other flavonoids 
such as hesperidin, acetoisovanillone, diosmetin, 
isorhoifolin, linarin and hesperetin. Diosmin molecule 
includes a sugar moiety (rutinoside disaccharides) linked 
to the aglycone diosmetin which is considered the major 

bioactive metabolite of diosmin (Fig. 2).  

Flavonoid aglycones are generally more bioavailable than 
their respective glycosides. 

Due to the presence of a sugar moiety, diosmin is not 
absorbed immediately following oral ingestion but it  
must be hydrolyzed in the gut lumen by enzyme of 
intestinal microbiota.16 

Such enzymes hydrolyze diosmin into sugar (rutinose)  
and aglycone (diosmetin), respectively. 
This latter is then absorbed from the gut, circulates  
in the blood usually conjugated with glucuronic  
acid17 and reaches target sites exerting its  
biological activity.

Vascular
protection 
(hemorrhoids)

Glucose 
management

Vein health
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µsmin® Plus  FASTER AND BETTER ABSORPTION VS MICRONIZED DIOSMIN  

Glucosylated
form

Aglycone
Bioactive
Aglycone

ORAL DIOSMIN DIOSMETIN

OPTIMIZED pH
SYSTEM TECHNOLOGY

DIOSMETIN
3-0-GLUCORONIDE

HIGH CONTENT OF
BIOACTIVE METABOLITES

μsmin® Plus
IS DESIGNED TO 
OPTIMIZE CONVERSION 
IN THE GI TRACT 
OF DIOSMIN IN ITS 
BIOAVAILABLE FORM.

-  N ex t  G e n e ra t i o n  D i o s m i n

µsmin® Plus (Microsmin Plus) is an innovative diosmin formulation (>80% pure diosmin and 
90% total flavonoids) derived from hesperidin found in bitter orange (Citrus aurantium L) that 
demonstrates enhanced absorption and bioavailability compared to standard micronized diosmin. 

Developed by Giellepi Health Sciences (Lissone, Italy), µsmin® Plus is produced using a 
proprietary clean technology that allows to obtain a significant higher content of the bioactive 
aglycone fraction limiting the presence of residual solvents below 1 ppm. 

It also includes micronization to reduce particle size, a pH buffering system for ensuring 
maximum absorption, and granulation to improve dissolution and powder flow. It is dissolved 
easily when ingested to optimize conversion of diosmin into the bioactive aglycone diosmetin in 

the gastrointestinal tract (Fig. 4).

According to the Merck Sharp & Dohme Manual, biovailability refers 
to “the extent and rate at which the active moiety (active ingredient 
or metabolites) enters systemic circulation, thereby accessing the 
site of action”. As a matter of fact, the main challenge facing the use 
of diosmin has been its poor bioavailability and absorption due to 
insolubility in water. 

As a result of its poor pharmacokinetic properties, larger doses are 
required to achieve the minimum effective concentration threshold. 
The superior bioavailability of µsmin® Plus compared to micronized 
diosmin has been demonstrate in two bioavailability studies.

In the first, male Sprague-Dawley rats orally consumed 
µsmin® Plus or standard micronized diosmin.27 
A 400% increase was found for µsmin® Plus compared 

to micronized diosmin.

Based on these results, a human bioavailability study was 
completed comparing the same two ingredients.28 in a 
double-blind, two-period, cross-over trial, 16 healthy male 
subjects (mean age: 29.9 ± 6 years) took a single dose of 
either µsmin® Plus or micronized diosmin. The washout 
period between cross-over was one week.

µsmin® Plus (Microsmin Plus) showed significantly 

greater plasma concentrations and the relative 

bioavailability was 9.4 times greater for µsmin® Plus 
compared to micronized diosmin (Fig. 5).

B I O AVA I L A B I L I T Y  D ATA

Fig. 5 
Plasma concentration of diosmetin after a single 
oral administration of a tablet containing either 
µsmin® Plus or micronized diosmin.

Fig. 4 

Co
nc

en
tra

tio
n 

(n
g/

m
l)

40

35

30

25

20

15

10

5

0

Molecules. 2018. 23(9), 2174

TIME (hours)

micronized diosmin

Two pharmacokinetic studies 
in both humans and animals 

confirmed the superiority 
of the pharmacokinetic 

profile of µsmin® Plus versus 
standard micronized diosmin.
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Efficacy of a Low-Dose Diosmin Therapy on Improving 
Symptoms and Quality of Life in Patients with Chronic 
Venous Disease: Randomized, Double-Blind, Placebo-
Controlled Trial 

 Serra et al., Nutrients 2021, 13, 999 

ARTICLE

Following the results of the bioavailability study in humans 
with µsmin® Plus, it was decided to perform a double-

blind, placebo-controlled clinical trial in individuals with 

mild to moderate CVD. The study was designed to assess 

the efficacy of µsmin® Plus given once daily at a dose 

roughly half of previous micronized diosmin studies.

Primary outcomes investigated were changes in 

mid-calf circumference (measured in centimeters) of 
each affected leg and quality of life (QoL) assessed by 
the Global Index Score (GIS) calculated through the 
Chronic Venous Insufficiency quality of life Questionnaire 
(CIVIQ-20 questionnaire). The CIVIQ-20 is an instrument 
with 20 questions with 5 possible answers (1 to 5), with a 
minimum score of 20 and the maximum 100.

 Secondary outcomes included changes in pain using 
the Visual analog scale (VAS), symptom severity according 
to the Venous Clinical Severity Score (VCSS), investigator 
global assessment of efficacy (IGAE), patient global 
assessment of efficacy (PGAE), compliance with treatment 
and Investigator Global Assessment of Safety (IGAS).

Patients were randomized to receive one tablet of  
µsmin® Plus (570 mg of µsmin® Plus containing 450 mg of 
diosmin) or a matched placebo tablet once daily  
for 8 weeks.

Phlebotonics (other than disomin) and other CVD-related 
treatments were not allowed during the study. 

A total of three visits were scheduled during the study 
(baseline and weeks 4 and 8).

During the clinical trial, lasting eight weeks,  
were recruited patients either male or female,  
aged 18 to 60 years old suffering from CVD  
with a CVI grade C2 to C4 on the CEAP  
classification scale (Fig. 6).29

C V D  C L I N I C A L  S T U D Y P R I M A R Y  A N D  S E C O N D A R Y 

O U T C O M E S

Fig. 6
INCLUSION CRITERIA
Subjects were assigned C2 to C4 according to 
the clinical CEAP classification 

-  N ex t  G e n e ra t i o n  D i o s m i n
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-  N ex t  G e n e ra t i o n  D i o s m i n

LEG PAIN IMPROVEMENT

QUALITY OF LIFE ENHANCEMENT

LEG  SWELLING REDUCTION

Overall VAS scores decreased progressively in 
both groups from baseline to week 8. 
However, at week 8 the reduction in VAS 
score was significantly (p = 0.014) greater in 
the µsmin® Plus group compared to placebo 
reaching a 42% in pain relief (Fig. 9).

µsmin® Plus and placebo both reduced symptom severity 
according to the VCSS after 4 and 8 weeks. At the end of 
the study, there was a significant (p < 0.001) reduction 
in the VCSS in the µsmin® Plus group compared to the 
placebo group. Both investigators and subjects gave 
favorable ratings to the reduction of symptoms in the 
µsmin® Plus group. 

The results show that 68% of subjects in the µsmin® Plus

group experienced a reduction in symptoms within 2 

weeks of intake compared to 11% of subjects in the 

placebo group. 

When asked about overall satisfaction with the treatment, 
participating investigators responded that they considered 
µsmin®Plus treatment to be good to excellent in 97% of 
subjects (IGAE). 
When the patients were queried, 100% responded that 
they were satisfied or very satisfied (PGAE) and 95% 
decided to continue using µsmin® Plus after the study 
finished.

No adverse events or serious adverse events were 

reported during the clinical trial.

A total of 72 subjects (36 in each arm) completed the study. 
The µsmin® Plus group showed a statistically significant 

reduction in leg circumference compared to placebo at both 
4 weeks (p = 0.0333) and 8 weeks (p = 0.016). 
Within the end of the study, the average reduction  
of calf circumference was -1.88 cm in the active 
treatment. (Fig. 7)

R E S U LT S

In both groups of subjects, the GIS improved from 

baseline to the end of treatment from 58.48 to 84.43 

in the µsmin® Plus group and 61.96 to 67.46 in the 
placebo group. At 8 weeks, a significant improvement 
(p < 0.001) was found in the µsmin® Plus group 
compared to placebo (Fig. 8).

The group 
taking µsmin® Plus  

showed a statistically  
significant reduction  
in leg circumference, 

either after 4 (-1,46 cm)  
and 8 weeks (-1,88 cm).

-1,88
8 WEEKS

cm

Subjects supplemented with µsmin® Plus 
experienced a significant increase  

in the Global Index Score (GIS)  
 (p < 0.001), confirming the efficacy of  

µsmin® Plus in improving the quality of life.

Baseline

Week 8

0 20 40 60 80 100

+44,4%

+8,9%

Global Index Score (GIS)
Placebo

Visual Analogue Scale - VAS (mm)

Baseline

Week 4

Week 8

0 20 40 60 80 100

-41,96%

-9,96%

-21%

-10,42%

VAS score decreased progressively from 
baseline to the end of the study.  
Subjects taking µsmin® Plus reported less 
leg soreness than those taking placebo  
at 8 weeks (p = 0.014). 
These data indicate that 
µsmin® Plus has a beneficial effect  
in reducing the severity  
of leg pain.

Placebo
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The main goal of CVI treatment is reducing the 
symptoms (heaviness, leg pains, oedema and swelling) 
and improving the patient's quality of life, which is 
severely affected in many patients. 

Sufferers of leg vein disorders may find relief in natural 
phlebotonics such as diosmin. 

However, because diosmin has poor absorption and 
bioavailability, large doses of standard diosmin are 
typically needed for health benefits. 

In a placebo-controlled, cross-over study, µsmin® Plus 
provided 9.4 times better absorption than micronized 
diosmin.

Moreover, when taken once per day at a dose consisting 
of 450 mg of pure diosmin, µsmin® Plus has been shown 
to help relieve symptoms of CVI such as swelling, pain in 
legs, sensation of heaviness as well as improving overall 
quality of life.

Giellepi S.p.A. is an Italian Health Science  

company specialized in the development  

and marketing of innovative branded ingredients  

and finished formulations backed  

by human clinical studies.

 

Here at Giellepi, we believe that products differentiate themselves 
by using branded ingredients in their formulations.  

Branded ingredients allow product developers to use all the 
additional information that branded ingredients have, such as 

extensive technical data (including stability testing), strong scientific 
documentation from preclinical and clinical studies  

as well as marketing exposure. 

On top of that branded ingredients give end consumers 
the confidence that the finished product is formulated 

properly by choosing a superior ingredient  
backed with scientific documentation  

and manufactured under strict  
quality control.

This whitepaper is intended to provide scientific and educational information only and should not be considered medical advice. 
Brand manufacturers should consult with their counsel as to whether claims are properly substantiated and for appropriate structure function claims.

As a branded, proprietary, science backed 

ingredient, µsmin® Plus may represent the go-to 

solution for formulators and finished products’ 

brand owners to be innovative in a market 

dominated by products containing micronized 

diosmin.

 Superior bioavailability

 Clinically proven

 Once-a-day solution

 Free-flowing dust-free granules

-  N ex t  G e n e ra t i o n  D i o s m i n

A  S U P E R I O R  D I O S M I N 

I N G R E D I E N T

A b o u t  G i e l l e p i

1514



R e f e r e n c e s

1. Serra R, Grande R, Butrico L, et al. Epidemiology, diagnosis 
and treatment of chronic venous disease: A systematic review. 
Chirurgia 2016;24:34-45.

2. Nicolaides NA, Labropulous N. Burden and suffering in chronic 
venous disease. Adv Ther 2019;36(Suppl 1):1-4.

3. Epidemiology and Genetics of Venous Thromboembolism and 
Chronic Venous Disease. Baylis RA, Smith NL, Klarin D, Fukaya E. 
Circ Res. 2021 Jun 11;128(12):1988-2002. 

4. Onida S, Davies AH. Predicted burden of venous disease. 
Phlebology 2016;31(Suppl 1):74-9.

5. Pannier F, Rabe E. Progression in venous pathology. Phlebology 
2015;30(Suppl 1):95-7.

6. Lee AJ, Roberston LA, Boghossian S, et al. Progression of varicose 
veins and chornic venous insufficiency in the general population 
in the Edinbugh Vein Study. J Vasc Surg Venous Lymphat Disord 
2015;3:18-26.

7. Pappas PJ, Lakhanpal S, Nguyen KQ, Vanjara R. The Center for 
Vein Restoration Study on presenting symptoms, treatment 
modalities, and outcomes in Medicare-eligible patients with 
chronic venous disorders. J Vasc Surg Venous Lymphat Disord 
2018;6:13-24.

8. Davies AH. The seriousness of chronic venous disease: A review of 
real-world evidence. Adv Ther 2019;36:S5-S12. 

9. Rabe E, Pannier F. Societal costs of chronic venous disease in 
CEAP C4, C5, C6 disease. Phlebology 2010;25(Suppl 1):64-7.

10. Labropoulos N. How does chronic venous disease progress from 
the first symptoms to the advanced stages? A review. Adv Ther 
2019;36(Suppl 1):13-19.

11. Daview AH. The seriousness of chronic venous disease: A review 
of real-world evidence. Adv Ther 2019; 36(Suppl 1):5-12. 

12. Yolgostern A, Leba LK, Demir AB. Investigation of chronic venous 
insufficiency in patients with sleep disorders due to restless leg 
syndrome. Phlebology 2020;35:771-6.

13. Homs-Romero E, Romero-Collado A. Development of a minimum 
data set registry for chronic venous insufficiency of the lower 
limbs. J Clin Med 2019;8:1779. doi:10.3390/jcm8111779.

14. Kakkos SK, Nicolaides AN. Efficacy of micronized purified 
flavonoid fraction (DaflonÒ) on improving individual symptoms, 
signs, and quality of life in patients with chronic venous disease: A 
systematic review and meta-analysis of randomized, double-blind 
placebo-controlled trials. Int Angiol 2018;37:143-54. 

15. Pittler MH, Ernst E. Horse-chestnut seed extract for chronic 
venous insufficiency: A criteria-based systematic review. Arch 
Dermatol 1998;134:1356-60.

16. Patel K, Gadewar M, Tahilyani V, Patel DK. A review on 
pharmacological and analytical aspects of diosmetin: a concise 
report. Chin Integr Med 2013;19:792-800.

17. Silvestro L, Tarcoumnicu I, Dulea C, et al. Confirmation of 
diosmetin 3-O-glucuronide as major metabolite of diomin in 
humans, using micro-liquid-chomroatorgraphy-mass spectrometry 
and ion mobility mass spectrometry. Anal Bioanal Chem 
2013;405:8295-310.

18. Monograph. Diosmin. Altern Med Rev. 2004. 9(3):308-11.

19. Meshikhes AWN. Efficacy of Daflon in the treatment of 
hemorrhoids. Saudi Med J 2002;23:1496-8.

20. Shalkami AS, Hassan M, Bakr AG. Anti-inflammatory, antioxidant 
and anti-apoptotic activity of diosmin in acetic acid-induced 
ulcerative colitis. Hum Exp Toxicol. 2018 Jan;37(1):78-86. doi: 
10.1177/0960327117694075. Epub 2017 Feb 23.

21. Liu WY, Liou SS, Hong TY, Liu IM. The Benefits of the Citrus 
Flavonoid Diosmin on Human Retinal Pigment Epithelial Cells 
under High-Glucose Conditions. Molecules. 2017. 22(12). pii: 
E2251.

22. Jain D, Bansal MK et al. Protective effect of diosmin against 
diabetic neuropathy in experimental rats. J Integr Med. 2014; 
12(1):35-41.

23. Serra R, Grande R, Butrico L, et al. Effects of a new nutraceutical 
substance on clinical and molecular parameters in patients with 
chronic venous ulceration. Int Wound J 2016;13:88-96. 

24. Feldo M, Wozniak M, Wojciak-Kosio M, et al. Influence of diosmin 
treatment on the level of oxidative stress markers in patients with 
chronic venous insufficiency. Oxidative Med Cellular Longevity 
2018;https://doi.org/10.1155/2018/2561705.

25. Garner RC, Garner JV, Whattam M, Leong CD. Comparison 
of the absorption of micronized (Daflon 500Ò mg) and 
nonmicronized 14C-disomin tablets after oral administration to 
healthy volunteers by accelerator mass spectrometry and liquid 
scintillation counting. J Pharm Sci 2002;91:32-40.

26. Ulloa JH. Micronized purified flavonoid fraction (MPFF) for 
patients suffering from chronic venous disease: A review of new 
evidence. Adv Ther 2019;36:S20-S25. 

27. Russo R, Mancinelli A, Ciccone M, Terruzzi F, et al. 
Pharmacokinetic profile of µsmin® Plus, a new micronized diosmin 
formulation, after oral administration in rats. Nat Prod Commun 
2015;10:1569-72.

28. Russo R, Chandradhara D, De Tommasi N. Comparative 
bioavailabilty of two diosmin formulations after oral 
administration to healthy volunteers. Molecules 2018;23:2174. 
doi:10.3390/molecules23092174.

29. Serra R, Ielapi N, Bitoni A, et al. Efficacy of a low-dose therapy 
on improving symptoms and quality of life in patients with 
chronic venous disease: Randomized, double-blind, placebo-
controlled trial. Nutrients 2021;13:999. https://doi.org10.3390/
nu.13030999.

1716



Giellepi S.p.A

Via B. Cellini, 37 - 20851 Lissone (MB) - ITALY
info@giellepi.it - www.giellepi.com

A
ll 

in
fo

rm
at

io
n 

an
d

 c
on

te
nt

s 
of

 th
is

 b
ro

ch
ur

e 
ar

e 
fo

r 
B

2B
 p

ur
p

os
es

 o
nl

y 
an

d
 a

re
 n

ot
 in

te
nd

ed
 to

 b
e 

us
ed

 w
ith

 p
at

ie
nt

s 
or

 a
s 

a 
cl

in
ic

al
 g

ui
d

el
in

es
.  

00
01

1/
20

21


