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STUDIES OF PHYSICO-CHEMICAL AND PHARMACO-TECHNOLOGICAL
PARAMETERS OF BIOFLAVONOIDS DIOSMIN AND HESPERIDIN

Ye. Borko, I. Kovalevska

Hessaocarouu na niosuweruti nonum Ha CUHMemuyHi TiKapcoKi 3acoou, 8UKOPUCMAHHA CYOCAHYIN POCIUHHOZ0
NOX00XCEHHS. € NEPCHEeKMUBHUM HANPAMKOM PO3BUMKY DapMayesmuyHo2o cexmopy 2any3i 0XopoHUu 300p08's
Yxpainu. Cybcmanyisamu pociunHo20 noxo0x4ceHHs, Wo Marms WUPOKULL CRekmp Oii ma MOo#Cymsb UKOPUCT O-
8ygamucs 0/ AIKY8AHHS 3AX60PIOBAHD CYOUH, 8 MOMY YUCTI | mepanii 3axX60pr08aHb AHOPEKMANbHOI 30HU — € Oi-
ocmin ma eecnepudun. Ha gpapmayeemuunomy punxy Yxpainu oawni cyocmanyii npedcmasneni UKIIOYHO meep-
OUMU TIKAPCOKUMU POPMAMU, WO 3ACMOCOBYIOMbCS Ol MIKYBAHHS XPOHIUHOL 6eHo3HOI Hedocmamuocmi. [oyi-
JIBHUM € 36ePHEHHSL Y8a2U HA OOCHIONCEHHS CKIAdY Ma MEXHON02I HO80I KOMOIHOBaHOI iKapcbkol opmu 3 Oio-
CMIHOM ™A 2eCNepUOUHOM, WO 3A60AKU BUCOKUM NOKAZHUKAM OI000CMYNHOCMI MOJICE YIleCnPAMOBAHO BUBLIL-
HAmMU 010yl peuosun came y Micyi po3eUmKy namonoiunozo npoyec. Busnauenns enacmusocmeii diocminy ma
2ecnepuduny 6yde mamu Cymmesull GniuG Ha MeXHONO2I0 OMPUMAHHSL HOB8020 NIKAPCbKO20 3aco0y i IpyHmy-
€MbCSL HA KOMNLEKCHOMY O0CTIONHCEHHI.

Memoto pobomu cmanu Qizuxo-ximiuni ma QapmaxomexHoaoeiuni 00caiodxceHHs cyocmanyitl dOiocminy ma 2ec-
nepuouny.

Pe3ynomamu. B xX00i UKOHAHHA NOCMABLeHOi Memu 6)110 NPOBEOeHO MIKPOCKONIYHe 00CHI0NCeHHS CYOCmanyill
3 HACMYNHOI N0OY008010 JugheperyianbHoi Kpugoi po3nodiny pakyiil, eugueno oepusamozpapiuni xapaxme-
PUCTUKU PEYOBUH, NPOBEOEHO OOCTIONCEHHS BOI020N02IUHAHHA ma po3yunHocmi. Byia ecmanosnena neoocma-
MHA PO3UUHHICIL cyOCcmanyil 0loCMiHy ma 2ecnepuouny, ma UCOKUl nopie KPUMuuHoi 0ecmpykyii peyoeuH.
Pezynomamu mikpocxoniunoeo ananizy cgiouams npo HeOOHOPiOHUL pO3N00il YACTHUHOK 3 NPEBATI0BAHHAM Oe-
KIIbKOX (Dparyitl y 3pasky 0i0CMIHY ma HASAGHICMb A2I0Mepayii YaCMUHOK Y 2eCnepuouny.

Bucnosku. Takum uunom na niocmasi npogedeHux eKCnepumMeHmanibHux 00CaiOHNCeHb MONHCHA 3POOUMU BUCHO-
80K NPO OOYINILHICMb NOOANLUUX OOCHIONHCEHD, WOO0 NOKpaujenHs eracmugocmeti cyocmanyiu. Ompumani pe-
3YALMamu MAmumymes iCIMOMHULL GNIUE NPU PO3POOYI CKAA0Y Mma MEeXHOA02I HOBOI NIKapcbKoi popmu 3 Oiocmi-
HOM ma 2ecnepuouHoMm

Knruosi cnosa: diocmin, eecnepudut, apmakxomexHoio2iuni NOKAZHUKY, MIKDOCKONIYHe 00CAi0HCeHH s, Oughe-
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1. Introduction

The use of medicinal substances of herbal origin
are perspective direction for development of pharmaceu-
tical science in Ukraine, even though increased demand
for synthetic medicines. There was also a growing inter-
est for using of those substances from a wide range of
therapeutic effects and low toxicity. One of the most
numeral classes of herbal substances is flavonoids, which
is containing in almost all medical plants and have grow-
ing demand among patient [1]. These substances are
alternative variant to synthetic medicines for treatment of
venous diseases, including therapy of affections of ano-
rectal diseases. They can use for treatment pathologies
that mentioned above and can show effects such as sup-
pression of local inflammatory response, reduction of
venous stasis, improvement of lymphatic outflow and
venous tone, etc [2].

According to professional literature, which consist
experimental researches, more appropriate is use of fla-
vonoids diosmin and hesperidin as components for
treatment of anorectal zone diseases [3]. These substanc-
es are quite common flavonoids, which are received from
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pulp of citrus [4]. The positive aspects from using dios-
min and hesperidin in treatment of hemorrhoids can be
founded on theory «ischemia-reperfusiony». This theory is
characterizing the excretion of leucocytes from vascular
endothelium in the interstitium; at this time can be exuded
oxidants and hydrolyzing agents, which can be reasons of
edema and microvascular dysfunction of rectal [5].

The anti-inflammation effect of hesperidin is re-
lated to his properties in stimulation of nitric oxide excre-
tion from endothelial cells [6]. The nitric oxide is an
important local tissue hormone with wide range of ef-
fects from anti-inflammation effects to stimulation of
angiogenesis. The diosmin is appertained to classes of
flavone, but as pharmaceutical substance it can be ob-
tained as semi-synthetic product from hesperidin. This
substance could reduce concentration of leukotriene B4,
which take part in process of inflammation reaction [7].

The formulation of approaches to physico-
chemical and pharmaco-technological research is im-
portant for diosmin and hesperidin substances with tak-
ing into account modern directions in development of
new dosage forms, which can be used in development of
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composition and technology of combine dosage form for
the treatment of anorectal diseases.

2. Planning (methodology) of research

In the pharmaceutical Ukraine market, the sub-
stances of diosmin and hesperidin are presented as solid
dosage forms, which can be used for treatment of chronic
venous insufficiency. These substances could be used in
therapy of diseases of anorectal zone, but low bioavaila-
bility of oral administration of drugs cannot provide fast
effects [8]. It can be more appropriate to design composi-
tion and technology of new combination dosage form,
which can purposefully release active substances in the
places of progressing pathological process [9].

In order to formulate the main directions of the re-
search methodology, attention should be paid to the dos-
age form that will be used in the treatment of anorectal
diseases. It is appropriate to development composition
and technology of suppositories with diosmin and hes-
peridin. The positive aspects of this dosage form will
help to provide the maximum therapeutic effect and
facilitate the rapid release of active substances from the
dosage form due to the anatomical structure of the ano-
rectal zone and the occurrence of adhesion processes
between the suppository and the rectal mucosa [10].

This scientific study should be planned on the
study of indicators that will maximize the bioavailability
of substances in the anorectal zone. To this end, studies
should be conducted to establish solubility, distribution,
moisture absorption and thermal stability [11].

3. Materials and methods

The objects of this research were diosmin (Tayga
(Shanghai) Co., Ltd., China) and hesperidin (Tayga
(Shanghai) Co., Ltd., China), which can be studied with
microscopic, derivatographic method and for properties
of solubility and moisture absorption.

Definition of crystallographic characteristics was
carried out with a microscopic method using a Konus
Academi Microscope of Italian production with a DLT-
Cam Basic 2MP camera. DLTCamViewer ™ software
was used to visualize images for definition of the shape
and size of particles over time [12]. The crystallographic
characteristics of the substances diosmin and hesperidin
established on value of the Fere's diameter (Df) and
shape factor (k) and sphericity coefficient (Ks) [13]. The
microscopically research conducted from increases 90X.
The sphericity coefficient was calculated as the ratio of
indicators the perimeter of the area circle and the perime-
ter of the area of the particle substances. These parame-
ters can determine initial structure information of the
substances, which can predict technological properties of
substances [14].

4. Result

Studies of solubility and moisture absorption were
carried out according to the methods of SPhU [15].

The studies for indicating solubility of diosmin
and hesperidin can predict that substances is not dis-
solve in water, ethanol, acidic and basic environments
(Table 1).

Table 1
Solubility of diosmin and hesperidin in hydrophilic dissolvents
Dissolvent Diosmin Hesperidin
Index, g/100 ml Result Index, g/100 ml Result

Ethanol 0.443+0.023 Almost insoluble 0.339+0.019 Almost insoluble
Water, pH=3 2.123+0.987 Little soluble 2.087+0.851 Little soluble
Water, pH=7 0.578+0.043 Almost insoluble 0.538+0.034 Almost insoluble
Water, pH=8 2.213+0.992 Little soluble 2.198+0.971 Little soluble

Note: P=95 %

The result of microscopic study of dry substances
(Fig.1) show that diosmin is a yellow substance, particles
have sphericity form and a linear size of 1 to 1 um in max-
imum measurements, Df=1.28 um, k=0.77-0.9 um,

Ks=0.9, with numerous debris. The hesperidin has uni-
form distribution of particles, which capable of agglom-
eration, and have more numerous particles in size of
0.1 pm, Df=2 um, k=0.78pm, Ks=0.9.

Fig. 1. Photo of dry substances: a — diosmin; b — hesperidin
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The result of microscopical analysis shows that
substances have different linear values. The diosmin
have a few fractions with different distributions of parti-
cles. The sphericity coefficient is the same for two sub-
stances and appreciated as 1, it means that substances
could be characterized as rounded. This value is im-
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portant for calculate the effect of particles on the degree
of sedimentation and the rate of release of active sub-
stances from the dosage forms.

The resulting data are confirmed by the results of
the dispersion analysis of the particle size distribution

(Fig. 2).
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Fig. 2. Differential curve of particle distribution by microscopic study: a — diosmin; b — hesperidin

As can be seen from data Fig. 2, a sample of hes-
peridin is obeyed to the law of normal distribution. The
differential curve of this substance has one analogue
maximum which gradually increases from fraction with a
particle size of 1-0.8 um to more numerous fraction 0.4—
0.2 um (Fig. 2, b). The largest area between the differen-
tial curve and x-line indicates that it has almost equally
particle ratio of all fractions. In the sample of diosmin
differential curve has two maximums on fractions 1-0.8
and 0.4-0.2 pm, which can be characterized that sub-
stance as heterogeneous (Fig. 2, a).

The next step was derivatographic analysis of
substances diosmin and hesperidin. This method inte-
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grates thermogravimetry with classical differential ther-
mal analysis and can explore the behavior of individual
substances and compositions in programmable heating
conditions [16].

The derivatographic research has been conducting
with  using  derivatograph  «Paulic-Paulic-Erdei»
Q-1500D in in dynamic mode with the heating rate
2.5 °/ min. The mass of samples was 300 mg. The sensi-
tivity of the device was 100 mkB on the scale of differen-
tial thermal analysis (DTA), 100 mg — on thermogravi-
metric scale (TS) and 500 mkB — on differential thermo-
gravimetric scale (DTG). The result of derivatographic
analysis shows on Fig. 3.

R

Fig. 3. Derivatographic research of substances: a — diosmin; b — hesperidin
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The moisture absorption of substances was deter-
mined by the dynamics of samples mass change that have
been placed in the desiccator when constant relative
humidity 45, 60, 75 %was created.

The result of research diosmin show that mass of
substance has been increased on 2.13 %, 4.89 %, 5.43 %
with relative humidity 45, 60, 75 %. The hesperidin is
been characterizing mass increased on 2.02 %, 4.21 %,
5.12 % with analogical relative humidity. The substances
diosmin and hesperidin are hygroscopic. They quickly
absorb moisture, which depends on the humidity of the
environment when the experiment was conducted.

4. Discussion

Because of the solubility research, it was found
that substances belong to IV class of bioavailability,
which means these samples need to increase solubility
from additional technological techniques and can prove
the feasibility of changing the route of administrations of
substances into the human body [17].

The result of microscopically analysis shows that
substances have different linear values. The diosmin
have a few fractions with different distributions of parti-
cles. The sphericity coefficient is the same for two sub-
stances and appreciated as 1, it means that substances can
be characterized as rounded. This value is important for
calculate the effect of particles on the degree of sedimen-
tation and the rate of release of active substances from
the dosage forms.

The obtained results of derivatographic research
show that diosmin (Fig. 3a) characterized by mass de-
crease already with the onset of heating of the substance,
t=100 °C — A=2,5 %; t=152 °C — A=5 %, before t=250 °C
was stable, thermal reactions was not revealed. The hes-
peridin (Fig. 3, b) characterized by mass decrease already
with t=53 °C; t=100 °C — A=2,5 %; from t=197 °C the
substance was destructed, thermal reactions was not
revealed.

As the results of moisture research, it was con-
clude that, the substances of diosmin and hesperidin are
hygroscopic. They quickly absorb moisture, which de-
pends on the humidity of the environment when the ex-
periment is conducted.

According to the results of research, it is reasona-
ble to administer excipients for development of new
dosage form, because increased humidity in substances

can influence on quality of dosage form, their physical
and chemical stabilities.

Study limitations. The results that been ob-
tained have some limitations, because the solubility
study can indicate necessity for additional technologi-
cal techniques for the introduction of active substances
in suppository basis. It is advisable to carry out addi-
tional studies for the solubility of the substances of
diosmin and hesperidin in hydrophilic and hydropho-
bic solvents, because many bases of suppository be-
long to the hydrophobic type.

The obtained results will be practically useful in
conducting studies on the distribution and release of
substances of diosmin and hesperidin from the dosage
form of suppositories.

5. Conclusions

According to the results of the research, advisabil-
ity of using diosmin and hesperidin in treatment anorec-
tal diseases was found expedient, but low bioavailability
of oral administration of drugs cannot provide fast ef-
fects. It was indicated that on the pharmaceutical market
of Ukraine the substances of diosmin and hesperidin are
presented as solid dosage forms, which can be used for
treatment chronic venous insufficiency. It was showing
necessity of studying their physico-chemical and phar-
maco-technological indicators for development composi-
tion and technology of new combination dosage form,
which can purposefully release active substances in the
places of progressing pathological process.

According to the results of microscopic analysis,
diosmin has a few fractions with different distributions of
particles and numerous debris. The sample of hesperidin
has capable of agglomeration, herewith the differential
curve show that it has almost equally particle ratio of all
fractions. The results of sphericity coefficient can make
hypothesis for faster distribution of substances due to the
shape close to spherical.

The results of complex physico-chemical and
pharmacotechnological researches show insufficient
solubility of diosmin and hesperidin, their high hygro-
scopicity and high critical degradation of substances.

Based on research it can be concluded, that con-
ducted results will have impact on design of the composi-
tion and technology of the new dosage form with dios-
min and hesperidin.
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