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Development the composition and technology for obtaining
a dietary supplement “Cachinol” with the antioxidant activity
in the form of granules used in the polycystic ovary syndrome

Aim. To develop the composition and technology for obtaining a dietary supplement “Cachinol” with the antioxi-
dant activity in the form of granules used in the polycystic ovary syndrome.

Materials and methods. To achieve the goal, physical, physicochemical, pharmacotechnological and statistical
research methods, as well as generally accepted research methods of the State Pharmacopoeia of Ukraine (SPhU)
2.0 were used in the work.

Results and discussion. The rational dosage form is granules. The green tea leaf extract and myo-inositol were
chosen as the active pharmaceutical ingredients of granules. For 3 batches of granules, the following parameters were
determined: the fractional composition ranging from 13.2 to 17.9 % for 3-2 mm, from 45.3 to 56.2 % for 2-1 mm, from
20.1 to 26.1 % for 1-0.5 mm, from 8.1-12.4 for 0.5-0.25 mm, from 2.95-4.6 % for < 0.25 mm; the moisture content of
granules ranging from 2.80-3.10 %; the bulk density — from 0.49 to 0.52 g/cm?, the tapped density — from 0.54 to 0.58 g/cm?;
the flowability was in the range of 8.00-8.25 g/s; the angle of repose — from 30 to 33°; disintegration — from 41 to 45 s.

Conclusions. The flowchart for obtaining granules in industrial conditions has been developed. The technological
process for obtaining granules consists of 8 technological stages. The studies of the technological parameters of granules
have been performed in accordance with the requirements of the SPhU 2.0. It has been found that the granules developed
meet the requirements of the SPhU 2.0 and can be recommended for further research.
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O. 0. Macnos, C. B. KonicHuk, M. A. KomicapeHko, T. A. KocTiHa, K. B. JuHHMK
HauioHanbHun hbapmaveBTu4HMI yHiBepcuTeT MiHicTepcTBa OXOPOHM 300POB’A YKpaiHn
Po3po6ka cknany i TexHonorii ogep)xaHHA Ai€ETUYHOI 400aBKM Yy BUrNAAI rpaHy”n
«KaxiHomn» 3 aHTMOKCUAAHTHOI aKTUBHICTHO, LLIO 3aCTOCOBYHOTb

y pasi cuHapoMy nonikictosy sie4YHUKIB

MeTa po60Tu — po3pobuTn cknag i TEXHONO i ofep)XaHHA AieTuYHoI obaBku y BUrnsaai rpaHyn «KaxiHony
3 aHTUOKCUAAHTHOI aKTMBHICTIO, O 3aCTOCOBYIOTb Y pasi CMHAPOMY MOMIKICTO3Y SEYHMKIB.

MaTtepianu Ta metoau. [ina JoCArHeHHS BU3Ha4YeHO! MeTu B poboTi Byno BUKOPUCTAHO idnyHi, di3nKo-XiMiyHi,
(bapMaKoTEXHOSONYHI Ta CTaTUCTMUYHI METOAM OOCTIMPKEHHS, @ TAKOX 3araribHONPUIAHATI METOAMKIN AOCHiAKeHHs [Jepxxa-
Hoi chapmakonei Ykpainm (OPY) 2.0.

Pe3ynbtaTty Ta ix 06roBopeHHs. PaLioHanbHO0 nikapCbko hOpMOt0 € rpaHynun. Ak akTMBHUIA hapMaLeBTUYHUI
iHrpenieHT rpaHyn 6yno obpaHo eKCTpaKT NUCTSA 3eMeHoro Yat Ta Mio-iHo3uT. [Ins 3 cepiit rpaHyn Oyno BU3Ha4YeHO:
dpakuinHmi cknag, wo ctaHoBuTb Big 13,2 8o 17,9 % gna 3-2 mm, Big 45,3 0o 56,2 % ansa 2-1 mm, Big 20,1 0o 26,1 %
ansa 1-0,5 mm, Big 8,1 0o 12,4 % ans 0,5-0,25 mm, Big 2,95 0o 4,6 % ans < 0,25 mm; BONOricCTb rpaHyn — y Mexax Big
2,80 po 3,10 %; winbHicTb rpaHyn Ao 3cigaHHs — Big 0,49 no 0,52 r/cm®, winbHicTe rpaHyn nicns 3ciganHsa — Big 0,54 no
0,58 r/cm®; nnuHHICTbL — B iHTepBani 8,00-8,25 r/c; kyT npupogHoro Haxuny — Big 30 oo 33°; posnagaHHs — Big 41 o 45 c.

BucHoBku. Po3pobreHo TEXHONOriYHy CXeMy oAep)KaHHS rpaHyn y NpoMMUCOBUX YMOBaX. TEXHOMOrYHMUI Npo-
Lec ofepXaHHs rpaHyn cknagaeTbes 3 8 TeXHOMNOoriYHMX ctagin. MNpoBeaeHo AOCNIAXEHHS TEXHOMNOrYHMUX NapaMeTpiB
rpaHyn BignosigHo go sumor Y 2.0. BusieneHo, wo po3pobneHi rpaHynu Bignoeigatote Bumoram AdY 2.0 Ta MOXyTb
OyTn pekomMeHOoBaHi Ans NoganbLUNX OOCTiAXKEHb.

Krnroyoei cnoga: po3pobka; ckriad; mexHoroaisi 00ep)kaHHs 2paHyrl; eKempakm 3ereHo20 Jaro; diemudyHa 0obaska

A. 0. Macnos, C. B. KonecHuk, H. A. KomncapeHko, T. A. KocTuHa, E. B. dbIHHUK
HaumnoHanbHbIN hapmaueBTuyecknii yHuBepcenteT MnHmucTepcTBa 3gpaBooXpaHeHns YKpavHbl
Pa3paboTka cocTaBa U TEXHONOIMMM NOSNy4eHUA AneTUYeCKom Joo6aBku B Buge
rpaHyn «KaxmHomn» ¢ aHTUOKCUAAHTHON aKTUBHOCTbLIO, MPUMEHAEeMOon

npu cMHApoMe NoJSIMKMCTo3a ANYHUKOB

Llenb paboTbl — pa3paboTatb COCTaB 1 TEXHOMOIMIO NOMyYeHUst AneTudeckon obasku B Buae rpaHyn «KaxmHony
C @HTMOKCMAAHTHOW aKTUBHOCTbIO, MPUMEHSEMON NMPU CUHAPOME MOSIMKUCTO3a ANYHMKOB.

Martepumansi n metogbl. 1N 4OCTMXEHMS NOCTaBNEHHOW Lenu B paboTe Obinv ncnonb3oBaHbl usnyeckue,
PU3NKO-XMUYECKNE, (DapPMaKOTEXHOMNOMMYECKME U CTaTUCTUYECKME METOAbBI NCCNEN0BaHMS, @ Takke 00LLEenpuHaTbIe
MEeTOAUKM nccrnefoBaHusa FocyaapcTBeHHoM hapmakonen YkpauHol (FPY) 2.0.
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PesynbraTthl n nx obeyxaeHune. PauunoHansHom nekapcTBeHHON (OOPMON ABMSATCS rpaHynbl. B kavecTse ak-
TMBHOrO hapMaLeBTUYECKOro MHIpeaneHTa rpaHyn 6bin BblOpaH 9KCTPaKT NMCTHEB 3€MEHOr0 Yas U MUO-UHO3UT.
[na 3 cepui rpaHyn Obinn onpeaeneHbl: PPaKUUOHHbIN COCTaB, KOTOpbI cocTaenseT oT 13,2 no 17,9 % ana 3-2 mMm,
o1 45,3 no 56,2 % ans 2-1 mm, ot 20,1 go 26,1 % ansa 1-0,5 mm, ot 8,1 go 12,4 % ansa 0,5-0,25 mm, o1 2,95 00 4,6 %
ansa < 0,25 Mm; BnaxHoCTb rpaHyn — B npegenax ot 2,80 o 3,10 %; nnoTHocTb rpaHyn o ycaaky — ot 0,49 no 0,52 r/cm?;
NAOTHOCTbL rpaHyn nocne ycagku — ot 0,54 go 0,58 r/cm®; ceinyyectb — B uHTepsane 8,00-8,25 r/c; yron ecTecTBEHHOIO

HaknoHa — ot 30 go 33°; pacnagaemocTb — oT 41 go 45 c.

BbiBoabl. Pa3paboTtaHa TexHomnornyeckasi cxema nomnyyeHys rpaHyn B MpOMbILLEHHBIX YCIIOBUSIX. TEXHOMOMMYECKUI
NpPOLIECC MOSyYEHUs TPaHyn COCTOUT U3 8 TEXHONMOrM4eckmx ctagun. MNpoBeaeHbl MCCNEeAOBaHNS TEXHOMOIMYECKMX
napamMmeTpoB rpaHyn B COOTBETCTBUU € TpeboBaHuaMM DY 2.0. YcTaHOBNEHO, YTO pa3paboTaHHble rpaHyribl COOTBETCTBY-
toT TpeboBaHuam Y 2.0 u moryT 6bITb peKoOMeHAOBaHbI A5 AanbHENLWNX UCCnegoBaHUn.

Knroyeenle cnoea: paspabomka; cocmas; mexHonoausi Mofy4YeHus 2paHys; 3Kcmpakm 3e/1eH020 Yasi;

duemuyeckasi 0obaska

Introduction. Nowadays, the polycystic ovary syndro
me (PCOS) is one of the most common female endocri
ne disorders with various metabolic and endocrine disor-
ders and clinical symptoms. Polycystic ovary disease af-
fects 6-10 % of women of the reproductive age. PCOS
is a chronic disease that can lead to complications asso-
ciated with reproductive failure and pregnancy, as well
as long-term risks such as diabetes, cardiovascular disease,
poor quality of life and overall mortality. Diagnostic signs
of PCOS are hyperandrogenism, a change in the ratio
of luteinizing hormone (LH)/follicle-stimulating hormone
(FSH) (2/3:1), chronic oligovulation or anovulation, and
polycystic ovaries. The treatment of PCOS is aimed at res-
toring fertility, treating hirsutism or acne, and restoring
ovulation [1].

Myo-inositol is a carbohydrate, the molecular for-
mula of inositol is identical to that of glucose although
it differs in its molecular structure. Myo-inositol is synthe-
sized by the body directly from glucose-6-phosphate,
and therefore, is often excreted as a pseudovitamin, a mem-
ber of the B group called vitamin B,. Myo-inositol plays
a fundamental role as a secondary messenger in signa-
ling cascades of protein receptors of gonadoliberin (gona-
dotropin-releasing hormone), FSH and LH [2].

The results of a comparative study [3, 4] of treating
patients with PCOS and anovulation showed that 50 %
of patients treated with metformin recovered sponta-
neous ovulation, 18 % became pregnant. In the group
receiving myo-inositol in the dose of 4 g/day, spontaneous
ovulation was restored in 65 % of patients, and 30 % of
patients became pregnant, an increase in fertility, a de-
crease in the level of testosterone, triglycerides, insulin,
and normalization of blood pressure were also revealed.
In the group receiving myo-inositol there were no side
effects of the therapy, and it increased adherence to it.
In addition, the research results demonstrate a high level
of safety of the myo-inositol molecule even when ad-
ministered up to 12 g/day, causing only minor side ef-
fects from the gastrointestinal tract.

Green tea leaf'is a rich source of phenolic compounds,
which are represented by catechins, flavonols, flavones
and phenolic compounds. Due to a wide variety of pheno-
lic compounds, green tea has the antioxidant [5], anti-
inflammatory [6], antiviral [7], antibacterial [8], anti-
tumor [9], anxiolytic [10] activity. Many studies have
shown that green tea catechins have a higher level of
the antioxidant activity than other phenolic compounds

[11, 12]. In vivo studies have shown that catechins con-
tribute to the improvement of ovulation, maturation of
follicles, and also prevent the formation of cysts in rats
[13]. Shurie et al. [14] studied the effect of catechins on
the treatment of dysmenoria in the model of inductive
adenomyosis with tamoxifen in rats. As a result of the treat-
ment with epigallocatechin-3-O-gallate in the dose of
5 and 50 mg/kg, a decrease in generalized hyperolysia
and a decrease in plasma corticosterone levels were found.
In addition, epigalocatechin-3-O-gallate reduced the ute-
rine contractility and suppressed the myometrial infiltration.

To develop a dosage form, we took into account
the pharmacological properties of the green tea extract.
Based on them, we considered the following dosage forms:
powders, granules and tablets. In our opinion, powders
are quite inconvenient; in addition, during long-term
storage they damp and stratify. At first glance, tablets
are the most convenient dosage form for storage and ad-
ministration. However, as a result of a strong mechani-
cal stress during the pressing process, the disintegration
of a tablet decreases, and the bioavailability decreases.
Hence, in our opinion, granules are the optimal dosage
form. It has, in turn, a number of advantages over a tablet.
Above all, the disintegration rate of granules is very high;
it increases the bioavailability of the active ingredients.
Secondly, granules are convenient in that they allow pre-
paring solutions extemporaneously.

The aim of the work was to develop the composi-
tion and technology for obtaining a dietary supplement
“Cachinol” with the antioxidant activity in the form of
granules used in the polycystic ovary syndrome.

Materials and methods. Physical, physicochemical,
pharmacotechnological and statistical research methods,
as well as generally accepted research methods of the State
Pharmacopoeia of Ukraine (SPhU) 2.0 were used in the work.

Results and discussion. A liquid decaffeinated green
tea extract was obtained. The total phenolic compounds,
catechins, flavonoids and hydroxycinnamic acids content
were quantified. Also, the antioxidant activity of the extract
obtained was determined by the potentiometric method [16].

The dose of the green tea extract was calculated ac-
cording to the daily antioxidant activity developed. Epigal-
locatechin-3-O-gallate (EGCG) was chosen as a “gold
standard” of the antioxidant activity as there are various
studies that consider EGCG as one of the most potent
antioxidants among phenolic compounds [17]. According
to the section “Dietary supplements” of the SPhU 2.3 [18],



44 ISSN 2415-8844 (Online)

BICHWMK ®APMALLIT 1 (103) 2022

the minimum content of each vitamin and/or mineral
substance (nutrients) in the recommended daily amount
of dietary supplements should be at least 15 % of the re-
commended daily intake. This rule was applied in for-
mulating requirements for daily intake of drugs with the
antioxidant activity. According to the “Regulation (EU)
2017/2470 of the European Parliament and of the Council
of 20 November 2017 establishing the Union list of no-
vel foods in accordance with Regulation (EU) 2015/2283 of
the European Parliament and of the Council on novel foods”
[19], the maximum recommended daily dose of EGCG is
300 mg, its antioxidant activity is 562 mmol-eq./g [20].

Thus, the maximum recommended dose of a drug with
the antioxidant activity is 562 mmol-eq./g as minimum
recommended dose is 84.30 mmol-eq./g.

In our study [21] it has been found that the antioxi-
dant activity of one sachet (with the mass of 5.0 g) of
“Cachinol” with the composition given below is equal
to 268 mmol-eq./g. As the dietary supplement is applied
twice a day, the daily intake of the drug with the anti-
oxidant activity is 536 mmol-eq./g.

Myo-inositol was chosen as a filler for a number of rea-
sons. Firstly, compared to other excipients, such as glucose,
lactose, saccharose, myo-inositol increases the insulin

Myo-inositol
Lemon essential oil

Raw material, Production of granules Control in the production
intermediates and with a liquid green tea
materials extract process
Liquid green tea extract Stage 1

Preparation of the raw
material (Balance,
vibrating screen)

Particle size, quality,
quantity of the raw
material

v

Products from Stage 1

Stage 2
Mixing and moistening
the mixture (Mixer)

The size of the grid of
the granulator, the time
of mixing, homogeneity

Stage 3

v
Stage 3
Granules from Drying of granules |, .
Stage 2 (Dryer) \ Drying temperature,
residual moisture
v
Granules from Stage 4

Calibration and dusting
(Calibrator)

The size of the holes of
the sieve, calibrator,
intermediate control

K

Packing of granules

Bulk granules from Packi Stage 5 -
Stage 4, hot melt paper acking in a sache
9 pap (Packing machine) Mass of the sachet
content, labeling, drum
v temperature
Stage 6
Packs, instructions of Packing sachets
application inpacks ¢ Completeness,correctne
(cardboard gutomatlc ss of the label
machine)
|
Stage 7 The number of packs
Boxes, label group, Packing packs in in the box, the correct
instructions boxes labeling
v
Final product Control of the finished
v product

Quarantine storage

Fig. The flowchart for obtaining granules with a liquid green tea extract
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Table

The technological parameters of granules with the green tea leaf extract
Fractional content, % o 5 g % . él
E o\ B . c . = g =
e | E £ = E 2 ¢ | £¢ | St | 2 | 25| %
. = g € n 2 ] ] : D a o
series " Q 10 B © 3 ° 3 5 £9 S
o T o o g o = o B3 [ c
™ ~N - " = S Q o o ‘@
o Y «® ﬁ T 8
11 21.5 48.7 14.1 11.1 4.6 2.80 0.49 0.54 8.10 31 42
22 17.9 44.3 23.2 124 3.5 3.10 0.51 0.56 8.00 30 45
33 23.2 44.2 20.1 8.1 4.4 2.95 0.52 0.58 8.25 33 41

sensitivity and the subsequent increase in the absorp-
tion of intracellular glucose. Thus, myo-inositol can be
used by patients with type I and II diabetes mellitus.
Secondly, myo-inositol does not have a laxative effect
like sorbitol. Thirdly, myo-inositol is indifferent to the extract,
there are no side effects.

The lemon essential oil was added to the composi-
tion of granules in order to improve a taste of the dieta-
ry supplement “Cachinol”.

Thus, the following composition of the components
of granules (%) based on the green tea leaf extract was
proposed:

a liquid green tea extract 10.0
lemon essential oil 0.050
myo-inositol up to 100.0.

The technology for obtaining “Cachinol” granules
consists of the following stages: preparation of the raw
material, mixing and wet granulation, drying of granules,
calibration and dusting, packing granules in sachets, pa-
cking sachets flowchart for obtaining granules is given
in Fig., which shows the critical parameters and critical
stages, indicators that are controlled in the production
process.

The technology for obtaining “Cachinol” granules is
as follows: the calculated amount of myo-inositol (90.0 g)
is weighed out, a liquid green tea leaf extract (10.0 g), 10 drops
of lemon essential oil are added in small portions until
a homogeneous wet mass is obtained, it should not stick
to the fingers, and is crumpled into a “snow” lump (a suf-
ficiently moist mass). The moistened mass is transfer-
red to a perforated plate (called a granulator) with a hole
diameter of 3 mm and wiped. The granulate is dried
at t =50 £ 5 °C in a thermostat for 1 hour. The dried
granulate is rubbed again through a sieve with a hole
diameter of 3 mm, sifted from dust through a sieve with
a hole diameter of 1 mm. The residual moisture of granu-
les is equal to 3.10 %.

The following technological parameters of granules
with a liquid green tea leaf extract were determined: the frac-
tional composition, moisture, bulk density, flowability,
angle of repose, disintegration. The results are shown
in Table.

The batches of granules obtained are grains of irre-
gular shape, brown in color, with a lemon taste. It was
found that the fractional composition was from 13.2 to
17.9 % for 3-2 mm, from 45.3 to 56.2 % for 2-1 mm,
from 20.1 to 26.1 % for 1-0.5 mm, from 8.1-12.4 for
0.5-0.25 mm, from 2.95-4.6 % for < 0.25 mm. The mois-
ture content of granules was determined in the range from
2.80-3.10 %; the bulk density was from 0.49 to 0.52 g/cm’,
the tapped density was from 0.54 to 0.58 g/cm?; the flo-
wability was in the range of 8.00-8.25 g/s; the angle of re-
pose was from 30 to 33° disintegration was from 41 to 45 s.

According to the research results, the granules de-
veloped meet the requirements of the SPhU 2.0 and can
be recommended for further research with the aim of
introducing them into production.

Conclusions and prospects for further research.
Based on the theoretical and experimental studies, the com-
position and technology for obtaining a dietary supple-
ment “Cachinol” with the antioxidant activity in the form
of granules used in the polycystic ovarian syndrome have
been developed. The main active pharmaceutical ingredi-
ent is the green tea leaf extract and myo-inositol. The flow-
chart for obtaining granules in industrial conditions has
been developed. The technological process for obtaining
granules consists of 8 technological stages.

The studies of the technological parameters of gra-
nules have been performed in accordance with the re-
quirements of the SPhU 2.0. It has been found that the gra-
nules developed meet the requirements of the SPhU 2.0
and can be recommended for further research.

Conflict of interests: authors have no conflict of
interests to declare.
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