ISSN 2415-8844 (Online)

NEWS OF PHARMACY 3(87)2016

ISSN 1562-7241 (Print) 39

Recommended by Doctor of Pharmacy, professor O.P.Khvorost

UDC 615.07:615.32:615.453.6

DEVELOPMENT OF THE COMPOSITION OF TABLETS
WITH THE EXTRACT OF BIRD CHERRY AND THEIR

STANDARDISATION

L.V.Lenchyk, A.A.Sichkar, Ye.V.Gladukh, V.S Kyslychenko

National University of Pharmacy

Key words: tablets, bird cherry fruit extract; technological parameters, anthocyanins, tannins,

phenolic compounds; standardisation

The composition of tablets with the bird cherry dense extract under the conditional name “Fructopad”
has been developed, and the technological properties of the granulate of the tabletting mass, resis-
tance of tablets to crushing and their friability have been determined. Based on modern approaches
to standardisation of herbal medicines the methods for identification and quantitative determination
of BAS in tablets with the bird cherry dense extract have been developed. The presence of anthocya-
nins has been chosen as an identification criterion of quality of the tablets developed when detecting
them by TLC. It has been confirmed that the content of tannins calculated with reference to pyrogallol
and phenolic compounds not less than (%) 1 and 3.5, respectively, should be chosen as a quantita-

tive criterion.

Periodontal diseases, which have inflammation in their
basis, can be treated by different local medications such as
antiseptics, anti-inflammatory agents, and among them
herbal products occupy an important place. They are fre-
quently used to treat gingivitis, symptomatic gingivitis
and localized periodontitis. The examples of such herbal
products are kalanchoe juice and ointment independently
and in combination with St. John’s wort or calendula
infusion; green tea (one of its components is catechin
that reduces capillary fragility of gums and increases ab-
sorption of ascorbic acid) and others. Herbal extracts
containing arnica, calendula and eucalyptus with peach
oil are also recommended.

Tablets are the most common among dosage forms.
The ease of use, transportation and storage, production
efficiency, the possibility of accurate dosing are inherent
to them; therefore, it is expedient to create a new medi-
cine for the treatment and prevention of oral diseases in
the form of tablets.

Bird cherry (Padus avium Mill) of the Rosaceae fa-
mily is widely distributed in Ukraine and grows almost
throughout the territory, mainly in the forest zone, in
the valleys of rivers, the steppe zone. It also is cultivated
due to the pleasant sweet-tart fruits, which are used for
confectionery [1, 8, 10]. Bird cherry fruits are used in sci-
entific medicine as astringent, anti-inflammatory, phy-
toncid medicine [9]. The monograph on bird cherry fruits
was included in the Pharmacopoeia of the USSR of the
11-th edition, as well as a project of the monograph for
this raw material was prepared for the State Pharmaco-
poeia of Ukraine [2, 11].

Phenolic compounds such as anthocyanins (cyani-
dine glycosides), flavonoids (rutin, quercetin) hydroxy-
cinnamic acids, and polysaccharides are among biolo-
gically active substances of the bird cherry extract. These
substances have different effects: they promote regene-

ration of the epithelium, strengthen of the capillary walls,
as well as they have anti-inflammatory action [8, 10, 11].

The dense extract from bird cherry fruits has been
prepared, and it has been found that it has the anti-in-
flammatory, membrane-stabilizing, antimicrobial activity
and low toxicity. Therefore, development of a new drug
from the bird cherry extract is timely to expand the range
of oromucosal medicated products with the anti-inflam-
matory and vitamin action.

The aim of our research was to develop tablets with
the bird cherry dense extract, and to study the techno-
logical properties of the granulate of the tabletting mass
and parameters of standardisation of the tablets created.

Materials and Methods

The subjects of our study were the granulate of the
tabletting mass and tablets with the bird cherry dense
extract. Fluidity was determined on an automatic appa-
ratus. To measure fluidity 30-100 g of the granulate was
weighed with the accuracy of 0.5% and placed without
compaction in a container with the closed opening. The
outflow opening was opened, and the time of the sample
full outflow was recorded. The result was calculated as
the time required for passing 100 g of granules through
the container nozzle or the quantity of granules passing
through the opening per 1 sec.

The bulk volume (volume before tapping) is the amount
of 100.0 g of granules introduced without compacting.
It was determined according to the ShPU 2.0 [7].

The volume and density of granules before and after
tapping during mechanical tapping were identified on
a Pharma Test apparatus. The difference between the bulk
volume of the bulk material and the volume after tap-
ping shows the ability of the sample to tapping. In a dry
cylinder 100.0 g of the test sample was placed without
compacting. Measurements were carried out on the ap-
paratus at 10, 500, 1250 taps of the cylinder determining
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Table 1

The tabletting mass composition

Components Per one tablet, g
Bird cherry dense extract 0.050
Lactose 0.295
Microcrystalline cellulose 0.130
Polyvinyl pyrrolidone 0.035
Aerosil 0.015
Magnesium stearate 0.005
Total 0.53

Table 2

The results of determining the technological properties
of the powdered granulate (tabletting mass)

Parameter Value
. 14.41 s/100 g of granules
Fluidity (6.999/5)9
Angle of repose 250
Bulk volume 254 ml
V,,=240 ml
Settled volume Vs00=223 ml
V=218 ml
Bulk density 0.39 g/ml
ﬁ%rzgressibility index (Carr 14.29
Hausner ratio 1.17

the volumes (V,y, Vs, Vias) With the accuracy to the
nearest point. The ability of granules to tapping was de-
termined as the difference between V , and V.

Identification of the dense extract in tablets was per-
formed by TLC; the content of phenolic compounds was
studied by spectrophotometry according to the ShPU
method [4, 5].

Results and Discussion

When developing tablets with bird cherry extract it
was necessary to choose such excipients, which use could
improve the properties of the tabletting mass, its fluidity,
compressability, permit to use the wet granulation me-
thod, and provide obtaining the high-quality tablets by
all indicators. At the stage of developing a solid dosage
form one of the most important elements was the choice
of excipients, namely disintegrants, diluents, binders, etc.
The appropriate granulometric composition allowed pro-
viding accuracy of dosing and uniformity of the weight
at the stage of tabletting.

Several tablet formulations with the dense bird cherry
extract were created with the list of identical excipients,
but with different ratios. The optimal tabletting mass com-
position is given in Tab. 1.

The basic technological properties of the tabletting
mass were studied according to the SPhU as scientific
and practical base for developing the technology of tab-
lets with the bird cherry extract.

These properties are interrelated and affect the pro-
cess of compressing and obtaining of quality tablets in

some way. Fluidity, the angle of repose, the bulk volume,
the bulk density, settling qualities, the tapped density, the
compressibility index or the Carr index and the Haus-
ner ratio were identified [7]. The research results of flu-
idity are given in Tab. 2.

The speed control of the material flow through the
nozzle is considered one of the best methods for measu-
ring the powder and granule flowability. Another indi-
cator of fluidity is the angle of repose between a cone
generator of a bulk sample and a horizontal plane. The
lower this indicator is, the better is fluidity. Its value is
in the range of 25 to 30°C for powders with a good lo-
oseness. The result of determination of the angle of re-
pose for our tabletting mass was 25°C, which allowed
referring it preliminary to the products with a good lo-
oseness. Fluidity can be assessed by the powder com-
pressibility index or the Carr index and the Hausner ra-
tio characterizing the interaction between particles that
affect the bulk properties of the powder, and also affect
the flowability of the material. It was determined that
the bulk volume of the granulate was 254 ml. Dosing of
tabletting masses in tablet machines are made by volume.
Therefore, it is important to determine the bulk density,
which predetermines the choice of a press tool. The bulk
density was 0.39 g/ml (Tab. 2).

According to our data the Carr index (C) and the
Hausner ratio (HR) were calculated:

Vo—Vias0 Vo

V
C= 100; HR = .
Vo V250

It was determined by the scale of fluidity that the
Carr index of the tabletting mass studied was in the range
of 11-15, and the Hausner ratio was within 1.12-1.18
characterizing fluidity as good.

An important indicator for quality of a tabletting mass
is moisture. Prior to compression tabletting granulates
should have the optimal residual moisture that is indi-
vidual for each tabletting material. Such tablet charac-
teristics as mechanical strength, disintegration and uni-
formity of dosing depend on the granulate moisture [7].
The moisture of the powdered granulate for tablets was
1.81+0.05%.

To obtain tablets the weighed quantity of the pow-
dered granulate was measured on hand scales, granules
were compressed with antifriction excipients using a
NTM-01EF table tablet machine. The tabletting mass
studied was plastic and easily compressed. Tablets had
good edges and the right shape, a slightly shiny surface,
and a light pink colour. The tablet obtained was weighed
on electronic scales; the height was measured by a mi-
crometer. The average tablet weight was 0.53 g.

Tablets with the dense bird cherry extract were cal-
led “Fructopad”. They refer to tablets for use in the buc-
cal cavity “Oromucosal preparations”, ShPU 2.0, p. 1104,
Praeparationes buccales. Their physical hardness — re-
sistance of tablets to crushing and friability was measured.

The resistance to crushing was determined according
to the SPhU, the 2nd ed., (2.9.8.) [7] by the device for
determination the geometric dimensions and hardness
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of tablets manufactured by Pharma test of the PTF
E/ER type, and it was 118+3 N. The tablet diameter was
12+0.01 mm, and the height was 3.5+0.08 mm.

The friability of tablets or damage under mechani-
cal shock was determined according to the ShPU 2.0
(2.9.7) [7] by the device of the PTF E/ER type. According
to the requirements of the ShPU the friability of uncoa-
ted tablets should be not more than 1%. The tablets fri-
ability was 0.1% (n = 5) according to our study. Ana-
lyzing the results obtained it should be noted that the
“Fructopad” tablets under study meet the requirements
of the SPhU by all criteria, except for resistance of tab-
lets to crushing, which is more than 100 N. However,
taking into account that slowly releasing the active sub-
stances of the bird cherry dense extract these tablets
must act in the buccal cavity, and it should not consider
as a disadvantage, but on the contrary, allows to longer
maintain a contact of the extract active substances, such
as flavonoids, anthocyanins, hydroxycinnamic acids, poly-
saccharides, providing the anti-inflammatory, reparative,
hemostatic, antioxidant membrane-stabilizing local ef-
fect on the surface of the gums.

The bird cherry dense extract, which is part of “Fruc-
topad” tablets, contains a variety of biologically active
substances (BAS). Among them there are tannins, flavo-
noids, anthocyanins, hydroxycinnamic acids, polysac-
charides, amino acids and vitamins.

It was proposed to conduct identification of BAS in
tablets with the extract by the TLC method. This method
is generally accepted in the world. It is effective and
easy to conduct, the necessary equipment is relatively
inexpensive; therefore, the method is used for identifi-
cation of the medicinal plant raw material, as well as
substances obtained from it and drugs [11].

Anthocyanins were selected for identification of the
bird cherry fruit dense extract in “Fructopad” tablets by
TLC. They are present in the extract in a great amount and,
together with other phenolic compounds have a strong
and anti-inflammatory, hemostatic and membrane sta-
bilizing action proven in experiments with animals.

Among the mobile phase proven the optimal one was
the mixture of solvents of ethyl acetate — anhydrous
acetic acid — formic acid —water in the ratio of 100:10:10:25.
The plates with silica gel F,,, Merck, the size of 20x10
cm, on a glass substrate were used for chromatography.

Two tablets were crushed and 25 mL of 1% solu-
tion of hydrochloric acid in 95% ethanol was added and
treated with ultrasound for 60 min at 50°C, then filtered.
The filtrate was evaporated to of the half volume.

To prepare the reference solution 1 mg of chrysan-
themin (Cyanidin-3-glucoside chloride, > 98%, Chengdu
Dioputify Phytochemicals Ltd, batch 15041502) was dis-
solved in 10 mL of 1% solution of hydrochloric acid in
95% ethanol. The test solutions and the reference solu-
tion were placed on the chromatographic plate by 5 mcL
each. After the plates were dried in air for 5-10 min, they
were placed into the chamber. In 15-20 min the plates
were taken out when the chromatogram developed, and
allowed the solvent to evaporate at room temperature,
then the spots were observed in daylight. Two pink-red

Top of the plate

A pink-red zone
(chrysanthemin)

A pink-red zone
A pink-red zone

The test solution The reference solution

Fig. The scheme of the chromatogram for identification of BAS in
tablets with the bird cherry fruit extract when examining
in the daylight.

colour zones were observed on the chromatograms ob-
tained, one of which coincided for Rf and colour with
chrysanthemin, the other was slightly lower.

The results of chromatographic analysis of tablets
with the bird cherry fruit extract are presented in Fig.

When studying the absorption spectra of the bird cherry
extract alcohol solution it has been found that they meet
pyrogallol absorption curves by the course of the curves
of light absorption and the position of the maximum of
absorption. Therefore, determination of the content of
tannins in “Fructopad” tablets was carried out by spec-
trophotometry according to the SPhU method (2.8.14)
calculated with reference to pyrogallol, and the content
of phenolic compounds was calculated with reference
to the absolutely dried raw material [5]. The procedures
were as follows.

Tannins. Crush 2 tablets (accurate weight), add 15 ml
of water R to the powder and extract for 30 min, filter in
a 25.0 ml volumetric flask. Wash the filter twice with 2
ml of water R, dilute with water to the volume and mix.
Place 2 ml of the solution obtained in a volumetric flask,
add 1.0 ml of the phosphotungstic reagent R, 10.0 ml
of water R and dilute with 290 g/L sodium carbonate
solution to the volume of 25.0 ml. Measure the optical
density of the test solution in 30 min according to the
ShPU method (2.8.14) at the wavelength of 760 nm (A,)
against water blank on a Hewlett Packard 8453 spec-
trophotometer. The solution of the standard sample of
pyrogallol is used as a reference solution.

Polyphenols. To determine polyphenols that are not
adsorbed by the leather powder take 10 ml of the filt-
rate, add 0.10 g of the leather powder RS and shake
vigorously for 60 min. Filter the mixture, dilute 5.0 ml
of the filtrate with water to the volume of 25.0 ml. Mix
2 ml of this solution with 1.0 ml of the phosphotungstic
reagent R, 10.0 ml of water R and dilute to the volume
of 25.0 ml with 290 g/L sodium carbonate solution R.
Measure the optical density of the solution in 30 min ac-
cording to the SPhU method (2.8.14) at the wavelength
of 760 nm (A,) against water blank.

Pyrogallol standard solution. Immediately before the
test dissolve 50.0 mg of pyrogallol R in water R, dilute with
water to the volume of 100 ml. Place 5.0 ml of the solu-
tion obtained in a volumetric flask and dilute with water
R to the volume of 100 ml. Mix 2 ml of this solution with
1.0 ml of the phosphotungstic reagent R, 10.0 ml of water
R and dilute to the volume of 25.0 ml with 290 g/L sodium
carbonate solution R. Measure the optical density of the so-
lution in 30 min according to the SPhU method (2.8.14)
at the wavelength of 760 nm (A3) against water blank.
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The content of tannins and polyphenols were calcu-
lated by the following formulas.
The formula for calculation of tannins is:

 62.5-(A,—A)-m,

X A;-m,

The formula for calculation of polyphenols is:
62.5-(A,)-m,
A,-m,
where: A, —is the optical density of the test solution; A, —
is the optical density of the solution with each powder;
A, — is the optical density of pyrogallol; m, — is the
weight of the test solution, g; m, — is the weight of py-

rogallol, g.
The product satisfies the test if the amount of tannins
calculated with reference to pyrogallol is at least 1.0%,

X =

and the content of polyphenols that is not adsorbed by
the leather powder is at least 3.5%.

CONCLUSIONS

The composition of tablets with the bird cherry dense
extract under the conditional name “Fructopad” has been
developed, and the technological properties of the granu-
late of the tabletting mass have been determined.

Based on modern approaches to standardisation of
herbal medicines the methods for identification and quan-
titative determination of BAS in tablets with the bird
cherry dense extract have been developed. The presence
of anthocyanins has been chosen as an identification cri-
terion of quality of the tablets developed when detecting
them by TLC. It has been confirmed that the content of
tannins with reference to pyrogallol and phenolic com-
pounds not less than (%) 1 and 3.5, respectively, should
be chosen as a quantitative criterion calculated.
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PO3POBKA CKINALY TABJIETOK 3 EKCTPAKTOM YEPEMXWU TA IX CTAHOAPTU3ALISA
J1.B.JleH4uk, A.A.Ciukap, €.B.lmadyx, B.C.Kucnu4yeHko

Knroyoei cnoea: mabnemku; ekcmpakm rodie Yepemxu;, mexHo102i9Hi MoKa3HUKU; aHmoujiaHu;
maHiHU; QOeHOrIbHI CrionyKu; cmaHdapmus3aujisi

Po3spobrieHo cknad mabriemok 3 eKCmpakmom YepemMxu 2ycmum r1id yMOoBHOK Ha380t0 « Ppykmornady,
8U3Ha4YeHi MexHo102iyHi erracmusocmi epaHynsamy mabnemkogoi Macu ma cmilikicmb 00 po3das-
JireaHHs mabnemok i ix cmupaHicmsb. Ha nidcmasi cyyacHux nioxodie wjodo cmaHdapmua3auii 1i-
KapcbKux 3acobig poCruHHO20 oXo0XXeHHS orpaybo8aHi MemoOuKu ideHmudbikauyii ma KirlbKicHO20
susHadyeHHs1 BAP y mabnemkax 3 ekcmpakmom Yepemxu 2ycmum. 1deHmucbikayiiHum Kpumepiem
sKocmi po3pobrieHux mabremok obpaHO HasigHicmb aHmoujaHie npu ix eusiernieHHi memodom TLLX.
[1idmeepdxxeHo, WO KinbKiCHUM Kpumepiem sskocmi po3pobrieHux mabnemok cid obpamu evicm
maHiHig y nepepaxyHKy Ha nipoaasnon ma peHonbHUX crornyk He meHwe (%) 1 ma 3,5 gidnosidHo.

PA3PABOTKA COCTABA TABJIETOK C SQKCTPAKTOM YEPEMYXU U UX CTAHOAPTU3ALUA
J1.B.JleH4uk, A.A.Cuydkapb, E.B.lmadyx, B.C.Kucnu4yeHko

Knroveenie crioea: mabriemku; akcmpakm 1710008 YepeMmyxu; mexHoro2u4yecKue rnokasamernu;
aHmouyuaHbl; maHUHbl, (heHOrbHbIe COeOUHEHUS; cmaHdapmu3ayusi

PaspabomaH cocmag mabriemoK C 9KCMpakmom YepemMyxu 2ycmbiM 100 yCrI08HbIM Ha3gaHUeM
«®pykmonady, onpederieHbl MexHorIoau4eckue ceolicmea gpaHyrisima mabrnemoyHol Macchl, ycmod-
qyueocmb K pasdasnusaHulo mabnemok U ux ucmupaemocms. Ha ocHosaHUU CO8PEeMEHHbIX 100-
x0008 K cmaHdapmu3ayuu f1lekapcmeeHHbIX cpedcme pacmumesibHO20 MPoucxoxoeHusi ompabo-
maHbl Memoduku udeHmuchukayuu u KornudecmeeHHo20 onpederneHuss BAB 6 mabnemkax ¢ akcm-
pakmom depemyxu 2ycmsbiM. MI0eHmuuUKayUOHHbIM Kpumepuem kadecmea paspabomaHHbIx mab-
JiIemok u3bpaHo Hanu4ue aHmouyuaHo8 fpu ux ebisgrneHuu memodom TCX. [loOmeepx0eHo, 4mo Kornu-
YecmeeHHbIM KpumepueM Kadecmea paspabomaHHbIX mabnemok criedyem ebibpame codepxxaHue ma-
HUHOB8 8 riepecyeme Ha rupo2aiiosn U QheHorbHbIX COeOUHeHUU He mMeHee (%) 1 u 3,5 coomeemcmeeHHo.



