-

View metadata, citation and similar papers at core.ac.uk brought to you by t CORE

provided by Directory of Open Access Journals

OpwriHanbHi gocnigkeHHs @ Original research

Justification of antiadhesive components choice for the composition
of effervescent tablets with thick extract of betula verrucosa leaves

0. O. Chumak, Ye. A. Bezrukavyi

National University of Pharmacy, Kharkiv, Ukraine

Urolithiasis and inflammatory diseases of the urinary system are of great importance in recent times. Only urolithiasis affects about 15 %
of the population. Therefore, the development of new domestic drugs for the treatment of urinary system disorders is an urgent task. In
the pharmaceutical market of Ukraine, there are medicinal products of plant origin that exhibit antispasmodic, antiseptic, anti-inflammatory,
diuretic effects, as well as dissolve concrements and eliminate them from urine.

Aim of the work. To determine the optimal composition of antiadhesive components for the production of effervescent tablets with a
thick extract of silver birch leaves.

Materials and methods. During the experiment, the effects of macrogol 6000, macrogol 4000, glycine and fumaric acid on the technological
characteristics of the model granulates and the resulting tablets were investigated. In the experiments, modern equipment and techniques
were used to study tablets ejection force, granules fluidity, strength of tablets, disintegration of tablets.

Results. Macrogols of 4000 and 6000 showed the best results in all studies. With satisfactory flow rates, they showed a high anti-adhesive
ability and the resulting tablets had the highest rates of crushing resistance. Macrogol 4000 has the most optimal anti-adhesive properties,
while the most intense reduction in the pressure of pushing tablets from the matrix is observed at its content under 4 %. Macrogol 6000
has satisfactory lubricating properties, but at a concentration of 6 %. Thus, based on the performed studies, it has been found that for
the production of effervescent tablets with a thick extract of silver birch leaves it is advisable to use the macrogol 4000 (or macrogol
6000) as the antiadhesive component.

Conclusions. Hydrophilic lubricants (macrogols 4000 and 6000, glycine, fumaric acid) were used to determine the optimal composition of
anti-adhesive excipients to produce effervescent tablets with a thick extract of silver birch leaves, among which the best results for all were
shown by macrogols 4000 and 6000. According to the results of the research, as the antiadhesive component for the preparation of tablets
with thick extract of silver birch leaves, macrogol 4000 was selected which showed high antiadhesive ability and the obtained tablets had
the highest indices for resistance to crushing, while the most intense reduction of the pressure of pushing out tablets from the matrix was
observed at macrogol 4000 concentration up to 4 % in tablet mass.

OO6r'pyHTYyBaHHA BUOOPY aHTUAAre3inHUX KOMNOHEHTIB Yy CKNagi Wuny4Ynx TabneTokK i3 ryCTUM eKCTPAKTOM
nucTa 6epesn 6opogaByacToi

0. O. Yymak, €. A. bespykasui

HuHi Ha cevokam’siHy xBopoDby cTpaxzae mMaiixe 15 % HaceneHHs. Tomy po3pobka HOBUX BITHN3HSIHUX NMiKapCbKux 3acobiB Ans nikyBaHHs
nopyLLEeHb CeYOBMAINbHOI CUCTEMU € aKTyallbHUM 3aBAaHHAM. Ha dapmaueBTUHHOMY pUHKY YKpaiHu NpucyTHi Nikapceki npenapatu
POCIIMHHOTO MOXOMKEHHS, LLIO BUSIBMSIOTH CMAa3MOSiTUYHY, aHTUCENTWUYHY, NPOTWU3anarbHy, Ce4OriHHY Aii, @ TakoX CNpUsOTb BUBEAEHHIO
CEYOBMX KOHKPEMEHTIB Ta iX po34nHeHH. Cepep HUX Ha 0cobnVBY yBary 3acnyroBytoTb Npenapary, Wo MicTaTb nonicpeHomu. Lii cno-
YKV NMOLLIMPEHi B POCIIMHHOMY CBiTi, J0Ope BMBYEHi B XiMiYHOMY Ta (hapMaKosoriYHOMY BiAHOLLEHHI, ane, He3Baxarouu Ha Lie, TPUBaKTh
iHTEHCVBHI JOCHIIKEHHS 3i CTBOPEHHSI HOBUX MOKOiHb JliKapChkiX 3acO6iB Ha iXHili OCHOBI.

MeTa po60T1 — BU3HAYNTN ONTUMANbHWIA CKMag aHTUAAresiiHX KOMMOHEHTIB ANt OTPUMAHHS LUMMYYMX TabneTok i3 rycT M eKCTPaKTOM
nucTs 6epesn Gopogar4acToi.

Marepianu Ta metoau. lNpoTarom ekcnepumeHTy gocnigxysany Bnnve makporony 6000, makporony 4000, rmiuuHy Ta KMCNOTH dy-
MapoBOi Ha TEXHOIOTIYHI XapaKTePUCTVKN MOAENbHWX rPaHynaTiB Ta TabneTok, Wo ogepxanu. Y gocnigax BUKOPUMCTOBYBanu cyvacHe
obnaHaHHa Ta METOAWKV ANs JOCMIMKEHHS TUCKY BULLTOBXYBaHHS TabneTok i3 MaTpuLi, TEKYYOCTi rpaHynsTy, MiLHOCTI TabneTok Ao
pO3AaBnioBaHHS, po3nafaHHs TabneTok.

PeaynisraTti. OnTuMarnbHi nokasHWky 3a BciMa AocnimxeHHsaMu nokasanu makporonvn 4000 ta 6000. MNpu 3a80BinNbHYX NOKa3HMKaX TEKYYOCTi
BOHW MOKa3arnu BUCOKY aHTUaAresiliHy 3AaTHicTb, | TabneTky, Lo OTpUMani, Manm HaBuLLi NOKa3HWKY 3a CTINKICTIO 1O PO3AaBOBaHHS.
OnTuMansbHUMK aHT1aaresinHMMK BnacTueocTsaMy Bonogie makporon 4000, npy LbOMY HARIHTEHCHBHILLIE 3HKEHHS TUCKY BALITOBXYBaHHS
Tabnetok i3 maTpui Binbysanocs fo 4 % ioro BMiCTy. 3a40BiNbHAMY 3MaLLlyBanbHUMM BNacTMBOCTAMM Bonogie Makporon 6000, ane npu
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KOHLeHTpaLii 6 %. OTxe, Ha nigcTaBi focnimKeHb BCTAHOBWIN, LLO ANs BUPOOHMLTBA LUMMY4nX TabMneToK i3 ryCTUM eKCTPaKTOM NNCTS
Gepe3un 6opoaaByacToi AOLINBHO BUKOPUCTOBYBATY Sk aHTUaAresiiHuiA komnoHeHT makporon 4000 (abo makporon 6000).

BucHoBku. [Ins BU3HA4YEHHS ONTUMAnNbHOIO CKNagy aHTUaaresinHux 4o6aBok Ans OTPUMAaHHS LWMNy4Yrx TabneTok i3 rycTM eKCTpakTom
nucts 6epesn GopoaaB4acToi BUKOPUCTAHO riapodinbHi 3mMallyBanbHi pe4oBuHM (Makporony 4000 Ta 6000, rmiumH, kucnota gymapo-
Ba), Cepes SKvMX ONTUManbHi NOKa3HMKKM 3a BciMa AocnimkeHHsamm nokazanu makporony 4000 ta 6000. 3a pesynsratamu 4OCRIMKEHb SK
aHTVaaresiiH1In KOMMOHEHT AN OTPUMaHHSA TabneTok i3 rycTuM ekcTpaktom nucTs 6epesn 6opoaasyacToi obpaHo makporon 4000, skvii
BUSIBUB BUCOKY aHTMAAresiiHy 30aTHICTb, | TaBNeTkn Many HaBuLLI NOKa3HWKY 3a CTINKICTIO 40 PO3AaBMoBaHHS, MPU LibOMY HaRiHTEHCKB-
HiLLle 3HUXEHHS TUCKY BULUTOBXYBaHHS TabneTok i3 MaTpuui Bigbysanock npu koHuUeHTpaLii makporony 4000 fo 4 % y TabneTkosii maci.

Kniouogi cnosa: Tabnetku, 6epesa, pocnuH NUCTS.
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O6ocHoBaHWe BbIOOpa aHTUAATE3MOHHbIX KOMMOHEHTOB B COCTABE LUMMYYMX TabNeTOK C rycTbiM 3KCTPAKTOM NIMCTLEB
Oepesbl 6opogaByaTom

A. A. Yymak, E. A. bespykaBbiin

MouekameHHast 60ne3Hb 1 BOCmanuTenbHbIe 3a601eBaHNs MOYEBLIAENUTENBHOM CUCTEMBI B MOCNeAHEe BpeMsi npruobpeTatoT 6onbLuoe
3HayeHne. Tonbko MovekaMeHHoI GoneaHbio cTpagaeT okono 15 % HaceneHust. MoaTomy paspaboTka HOBLIX OTEYECTBEHHLIX Jlekap-
CTBEHHbIX CPEACTB NS NEeYEHNs HapyLLEHWU MOYEBbILENUTENBHON CUCTEMBI SBMSIETCA akTyanbHoW 3agaqen. Ha dapmavesTrieckom
pbIHKe YKpanHbl NPUCYTCTBYIOT NIEKAPCTBEHHbBIE NpenapaTthl PACTUTENBHOTO MPOUCXOXAEHWS, KOTOPbIE NPOSIBISOT CNa3MONMTUYECKOE,
aHTWCENTUYECKOE, MPOTUBOBOCMANMTENLHOE, MOYETOHHOE AEWCTBUE, @ TakkKe CrOCOOCTBYHOT BLIBEAEHWIO MOYEBBLIX KOHKPEMEHTOB 1
ux pactBopeHunio. Cpeamn HUX 0coBOro BHMMaHUSA 3acrny>KMBaKT Npenapatbl, CopepXallye nonugeHornbl. AT COEAUHEHNS LMPOKO
pacnpocTpaHeHbl B pacTUTENIbHOM MUPE, XOPOLLIO U3y4YeHbl B XMMUYECKOM 1 (hapMaKoorMyeCckoM OTHOLLEHWU, HO, HECMOTPS Ha 3TO,
NPOAOIHKATCSH MHTEHCUBHbIE UCCNEeA0BaHMs MO CO34aHMI0 HOBbIX MOKOSIEHNIA NieKapCTBEHHbIX CPEACTB Ha UX OCHOBE.

Llenb paboTkl — onpeaenuTb ONTUMAasbHbIA COCTaB aHTUAATE3NOHHLIX KOMMOHEHTOB AN MOMyYeHUs WNMNyYnxX TabreTok ¢ rycTbiM
9KCTPAKTOM NMCTbEB Gepesbl GopoaasyaTon.

Matepuanel n metoael. B Te4eHve akcnepumenTa nccnegosani BnusiHne makporona 6000, makporona 4000, ravumHa u KucnoTbl dy-
MapOBO¥i Ha TEXHONOTMYECK/e XapaKTepUCTUKN MOLENbHbIX FPaHYMATOB U NOMyYeHHbIX TabrneTok. B onbiTax MCNonb30Banu COBpeMeH-
Hoe 060pyfoBaHWe 1 METOANKM AN NCCMefoBaHNs AaBMeHns BbiTankmBaHns TabneTok N3 MaTpuLbl, TEKy4eCTW rpaHynsaTa, MPOYHOCTM
TabrneTok K pas3gasnuBaHu1io, pacnagaemMocTy TabneTok.

Pesyniratsl. OnTUManbHble Nokasatenu No BCeEM MccnegoBaHusm nokasany makporon 4000 n 6000. Mpy yaoBneTBOpUTENbHBIX MO-
KasaTensx TeKy4eCTU OHW MoKasanu BbICOKYH aHTUAATrE3MOHHYH CMOCOBHOCTb, U NOMyYeHHbIe TabneTku UMenu BbICOKME nokasaTenm
Mo YCTOMYMBOCTYU K pasagaBnuBaHuio. OnTrManbHbIMW aHTUaAre3VoHHbIMY CBOMCTBamMM obnagaet makporon 4000, npu aTom Havnbonee
VHTEHCUBHO CHWDKEHWE [aBNEeHUs BbITankmBaHWs TabrneTok 13 martpuubl npoxoamno o 4 % ero copgepxaHus. YOoBneTBOPUTENbHbIMM
AHTUPUKLMOHHBIMK CBOMCTBaMU obnagaet makporon 6000, HO Npum KoHUeHTpauum 6 %. Ha ocHOBaHWM NPOBEAEHHbIX NCCNEN0BaHUN
YCTaHOBMEHO, YTO [N NPOM3BOACTBA LUMMY4MX TABNETOK C ryCTbIM 3KCTPaKTOM NUCTLEB Bepesbl 6GopoaaByaTol LienecoobpasHo UCMonb-
30BaTh B Ka4eCTBe aHTMaAre3noHHOro kKoMrnoHeHTa makporon 4000 (unm makporon 6000).

BeiBoakl. [Ina onpegeneHus onTMansbHOMo cocTaBa aHTUaAre3MoHHbIX J06aBOK ANs NONyYEHUs LWNMYyYMX TabneTok C ryCTbiM 3KCTpak-
TOM nncTbeB Bepesbl 60poaaByaTon Obiny NCNONb30BaHbl IMAPOGUNLHEIE CMasbiBatoLme BelecTBa (Makporon 4000 1 6000, rinumH,
KucrnoTa hymapoBasi), Cpean KOTopbiX ONTUMarnbHbIE NMoKasaTenu nNo BCem nccnenosaHuam nokadany makporon 4000 m 6000. Mo pe-
3ynbTaTtaM UCCNefoBaHUI B Ka4ECTBA aHTUAAre31oHHOTO KOMMOHEHTA A1 NonyYeHus TabneTok ¢ ryCcTbiM 3KCTPAKTOM NUCTLEB Bepesbl
6opopnasyatoii bbin BuibpaH mMakporon 4000, KOTOPLIA NPOSIBUI BLICOKYH) aHTUAATE3WOHHYHK CMOCOOHOCTb, M MOMyYeHHble TabneTku
MMeny BbICOKME MoKasaTenu rno yCTONYMBOCTM K pa3faBMBaHuto, Npu 3TOM Haubonee MHTEHCUBHO CHUXEHWE AaBMNeHUs BbITAlNKMBaHWS
TabrneTok M3 MaTpuLbl NPOXOAMIIO NPU KOHLEHTpaumun makporona 4000 4o 4 % B TabneTo4Hol Macce.

KnioueBsle criosa: TabneTkn, 6epesa, pacTeHWA MUCTbS.
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Introduction so they can be prescribed for long-term use with the task
of minimizing negative effects on the patient’s body due to
mild therapeutic action, a small number of contraindications
along with high efficiency, which justifies their widespread
use in the treatment of various diseases. The components of
medicinal plant material according to the chemical structure
are similar or even identical to the physiologically active

substances of the human body. Therefore, medicines of plant

Nature has been the source of drugs for thousands of years
and an impressive number of modern drugs has been isolated
from raw materials of plant origin. Plants served as a source
of new pharmaceutical products and inexpensive source ma-
terials for the synthesis of some well-known drugs. Natural
products and their derivatives are the basis of more than 50 %

of medications in clinical practice worldwide [1,2].

When using herbal medications, it is possible to take them
for a long time because they rarely cause complications,
especially allergic reactions, in contrast to synthetic drugs,

origin are more physiologically included in the biochemical
processes of the human body than chemical, alien to the body,
synthetic drugs [1]. Physiologically, active substances of phy-
topreparations exhibit diversified pharmacological activity,
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contributing to the effective treatment of many diseases and
giving almost no adverse effects on the human body [1].
However, despite the undeniable advantages, the demand for
domestic phytopreparations exceeds their availability, which
explains the relevance of the development of new drugs on
the basis of medicinal plant material, including ones for use
in urology [1,2].

Urolithiasis and inflammatory diseases of the urinary sys-
tem are of great importance in recent times because the poor
ecological situation and the consumption of low-quality
food and water leads to an increase in the number of patients
with pyelonephritis, cystitis, urethritis and urolithiasis. Only
urolithiasis affects about 15 % of the population. Therefore,
the development of new domestic medicines for the treatment
of urinary system disorders is an urgent task [3,4].

In the pharmaceutical market of Ukraine, there are me-
dicinal products of plant origin that exhibit antispasmodic,
antiseptic, anti-inflammatory, diuretic effects, as well as pro-
mote the removal of stones and their dissolution. The action
of these medicinal products is due to the biologically active
substances that are part of their composition [2]. Among them,
special attention should be paid to preparations containing
polyphenols (flavonoids, phenolcarboxylic acids, tannins,
etc.). These compounds are widespread in the plant world,
well studied in the chemical and pharmacological terms, but
despite this, intensive studies are continuing to create new
generations of drugs on their basis.

Particular attention among plants containing polyphenols
in their composition should be paid to the silver birch (Bet-
ula verrucosa), the leaves of this plant contain a significant
number of flavonoids [1,6]. The thick extract of birch leaves
exhibits anti-inflammatory properties, expresses hypoaso-
temic action, reduces renal edema in acute renal failure,
and promotes the removal of urinary concrements [1,3,4,7].
Therefore, considering the effectiveness and complex effect
on the urinary system of the thick extract of silver birch leaves,
itis reasonable to use it as an active pharmaceutical ingredient
in the creation of new drugs for use in urological practice.

The development of drugs with controlled release of active
substances remains relevant to date. These medications in-
clude instant (effervescent) tablets that differ from traditional
solid dosage forms by rapid onset of therapeutic effect. In de-
veloping the production technology of tableted dosage forms
the question arises in the use of anti-adhesive components
that play an important role in the production of solid dosage
forms. When working with modern high-performance tablet
presses there is a friction between the side surfaces of the tab-
let and the matrix, which leads to the heating of the latter.
Consequently, worsen technological characteristics of tablet
mass and increases reactivity of the components, which could
lead to jamming of pressing tool of tablet machines unwant-
ed interaction of gas-forming components of rapid-soluble
tablets. Therefore, in these cases, anti-adhesive additives
should be used that reduce the friction to an acceptable level.

The modern nomenclature of anti-adhesive excipients for
the production of solid dosage forms is quite large, but most of
them are insoluble in water (stearic acid and its salts, talc and

aerosil). The method of using rapid-soluble tablets involves
dissolving them in a glass of water, and using hydrophobic
anti-adhesion components, an unpleasant film from them will
be formed on the surface. In addition, the surface of the tablet
will have a hydrophobic layer, which will reduce its rate of
dissolution in water.

To obtain rapid-soluble (effervescent) tablets, anti-adhesive
excipients, which, together with the chemical indifference,
will have good lubricating, glidant properties and thus well
dissolve in water should be selected.

The aim of the work

To determine the optimal composition of anti-adhesive ex-
cipients to produce effervescent tablets with a thick extract of
silver birch leaves. Depending on the concentration of the an-
tifriction components in the mass for tableting, to evaluate
the ability to reduce friction between the tablet and the die by
measuring the pressure of pushing out the tablets from the die,
to determine the effect of the anti-adhesive components on
the mechanical strength of the tablets, the flowabilities of
granulates and disintegration.

Materials and methods

In this work antiadhesive excipients, which are most often
used in the technology of fast-release (effervescent) tablets:
macrogol 6000, macrogol 4000, glycine, fumaric acid were
investigated. These substances are well soluble in water,
pharmacologically indifferent and have good lubricating and
glidant properties.

Model granules were prepared by a separate method: so-
dium bicarbonate and citric anhydrous acid were loaded in
the mixer, carefully mixed to homogeneity and moisturized
with a solution of water-soluble polyvinylpyrrolidone (Kol-
lidon® 25, BASF) in ethanol 96 %, mixed to homogeneity and
granulated through a sieve with a diameter of holes 2 mm,
dried to a residual moisture of 1 % and calibrated on a sieve
with a diameter of holes 1.5 mm — gas-forming components
granulate was obtained. Into another mixer loaded lactose
monohydrate, aspartame, flavoring, mixed thoroughly to
homogeneity, moisturized with a solution of thick extract of
leaves of silver birch, Kollidon® 25 and PEG-40 (hydroge-
nated castor oil) in purified water. The resulting mass was
stirred to homogeneity and granulated through a sieve with
a hole diameter of 2 mm, dried to a residual moisture of 1 %,
and calibrated on a sieve with a diameter of holes 1.5 mm
[8—10]. The resulting granulate was added to the gas-forming
components granulate and mixed to homogeneity. Prior to
pressing the mass was powdered with anti-adhesive ingredi-
ents (macrogol 6000, macrogol 4000, glycine, fumaric acid)
in various concentrations. The concentration of anti-adhesive
components was selected in the range of 1 to 8 %.

The determination of the force of pressing and the push-
ing-out force was carried out on a laboratory hydraulic press
equipped with two pressure measuring gauges with measuring
limits at 150 kgf/cm? and 10 kgf/cm? at effort on the surface
of the punches. For pressing, the tablet mass was loaded into

288

AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeanyHoi Hayku Ta npaktuku. — 2018. — T. 11, Ne3(28)

ISSN 2306-8094



Justification of antiadhesive components choice for the composition of effervescent tablets with thick extract of betula verrucosa leaves

the die canal, an upper punch was installed from above, and
pressure was applied to the system by pumping a working
fluid with a small piston, and at this the large piston (plung-
er) rises and compresses the sample. The pressing pressure
was the same for all mixtures and amounted to 130 kgf/cm?
(readings of the pressure gauge of the hydraulic press),
corresponding to a pressure of 1093.3 kgf/cm? directly on
the tablet. When the set pressure was reached, a crane was
opened to discharge the working fluid into the expense ca-
pacity, the plunger of the press was lowered and the upper
punch was removed, leaving the compressed tablet and
the lower punch in the die. Again, pressure was applied to
the system with the help of a small piston and the pressure
of the tablet ejection from the die was fixed on the pressure
gauge. Calculation of the pressure of pressing and pushing
the tablets out from the die was carried out according to
the following formula:

P -d2=P -d?,

P.: pressure of pressing (pushing out) of a tablet, kgf/lcm? (or
0.0980665 MPa);

d;: diameter of the pressed tablet, mm;

P_: pressure on a pressure gauge of a hydraulic press, kgf/lcm?;
dp,: diameter of the plunger of the hydraulic press, mm.

For the study, weighed a sample of 2.5 grams and took
a press tool with a diameter of 20 mm. The calculation of

Flowability, g/sec

1 2 3 4 5
Concentration, %

pressure of pressing and pushing the tablets out was carried
out using the formula.

Tablets obtained on laboratory hydraulic press were sub-
jected to disintegration test. For this, one tablet was placed
in a glass of 200 ml of water purified at a temperature of
(20 £ 5) °C according to general monograph “Tablets”
of SPU [5].

The flowability measurements were carried out by
the method of a funnel with a vibration device on the Pharma
Test device, the diameter of the hole of which reservoir is
12 mm (SPU 2 ed. 2.9.16 N) [5]. The granules were trans-
ported to the funnel, having previously closed the damper,
exposed to vibration for 20 seconds and opened the damper.
Measured the time required for the complete outflow of
the sample from the funnel.

The determination of mechanical strength of tablets
obtained was performed according to SPU 2 ed. 2.9.8 [5]
technique on a fully automated Tablet Four-use Tester with an
indication of the average, minimum and maximum measured
power in Newtons.

Results

The first stage of the study was to determine the fluidity
of granules, depending on the concentration of anti-adhesive
components. The results of the study are shown in Fig. /.

—— Macrogol 6000
Macrogol 4000
Glycine

Fumaric acid

Fig. 1. Flowability of granulate (g/s) at concentration of anti-adhesive components (%), n = 5, P < 0.05.

20

—&— Macrogol 6000
Macrogol 4000

—a— Glycine

Tablets ejection pressure, MPa

1 2 3 4 5

Concentration, %

—»— Fumaric acid

Fig. 2. Pushing-out pressure of tablets (MPa) at the concentration of antiadhesive components (%), n = 5, P < 0.05.
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Table 1. Disintegration times of tablets (n = 5, P < 0.05)

The name of the anti-adhesive

Disintegration of tablets (min) at concentration of antiadhesive components (%)

RN S AN N O COR 2

component
1 | Macrogol 6000 262+0.11 |268+0.09 |258+0.10 |2.69+0.12 [2.73+0.09 |259+0.11 |2.75+0.12 [2.69+0.11
2 | Macrogol 4000 242+ 011 |239+0.12 |246+0.09 |236+0.11 [244+0.10 |252+0.11 |2.48+0.09 [2.62+0.12
3 | Glycine 248+ 0.12 |238+0.10 |2.52+0.13 |2.58+0.12 [2.64+0.11 |2.66+0.10 |2.72+0.12 [2.74+0.13
4 | Fumaric acid 241+ 011 |242+012 (244011 |238+0.09 [246+0.10 |252+0.12 |2.46+0.11 [2.58 £ 0.11

Table 2. Mechanical strength of tablets (n = 5, P < 0.05)

The name of the anti-adhesive

Mechanical strength of tablets (N) at concentration of antiadhesive components (%)

1 | Macrogol 6000 151257 [150.8+6.2 |1483+6.1 |1456+59 [1452+6.8 | 144259 |1446+53 [143.1£64
2 | Macrogol 4000 1495+59 [1499+6.2 |150.2+6.7 |150.0+56 [148.3+5.9 |146.8+6.7 |146.2+6.6 [145.5+5.7
3 | Glycine 119.6+44 [1188+52 |118.6+4.8 |116.7+£5.0 [1159+53 [115.5+49 |1143+£51 [113.0+4.9
4 | Fumaric acid 1223+49 [1205+44 |1173+£53 |11569+£4.9 (1130+48 [1126+52 |111.2+49 [110.8+4.2

Next stage of the study was measurement of the pressure of
pushing the tablets out from the die depending on the concen-
tration of anti-adhesive components in the mass for tableting.
The results of the test are shown in Fig. 2.

The results of the test for tablets disintegration are given
in Table 1.

Since the antifriction components, which include anti-ad-
hesives, adversely affect the mechanical strength of tablets,
a study was conducted to determine the mechanical strength
of the resulting tablets. The results are given in 7able 2.

Discussion

Data analysis (Fig. 1, 2 and Table 1, 2) shows that the fumaric
acid and glycine, on the one hand, give the best flowability
performance to the granulate, but at the same time, they have
the lowest strength indicators and, in appearance, did not meet
the requirements — chips and cracks on the surface of tablets
and bevels. Glycine showed the worst lubricating properties
in contrast to fumaric acid, which showed the best reduction
in the pressure of pushing tablets out of the die.

Tests of tablets disintegration were able to withstand all
samples of the tablets and this test did not detect a particular
leader, as the disintegration time of all samples was within
3 minutes.

The most suitable indicators for all studies had macrogols
4000 and 6000. With satisfactory flow rates, they showed
a high anti-adhesive ability and the resulting tablets had
the highest rates for mechanical strength. As can be seen
from Fig. 2, macrogol 4000 possesses the most optimal
anti-adhesive properties, with the most intense reduction in
the pressure of pushing tablets from the die was observed
at 4 % of its content. Satisfactory lubricating properties has
macrogol 6000, but at a concentration of 6 %.

Thus, based on the performed studies, it was found that for
the production of effervescent tablets with a thick extract of
silver birch leaves, it is advisable to use macrogol 4000 (or
macrogol 6000) as an antiadhesive component.

Conclusions

1. Hydrophilic lubricants (macrogols 4000 and 6000,
glycine, fumaric acid) were used to determine the optimal
composition of anti-adhesive excipients to produce efferves-
cent tablets with a thick extract of silver birch leaves, among
which the best results for all indicators had macrogols 4000
and 6000.

2. According to the results of the study, as the antiadhe-
sive component for obtaining tablets with a thick extract of
silver birch leaves, macrogol 4000 has been chosen which
showed high antiadhesion ability and the resulting tablets had
the highest indices for the mechanical strength, while the most
intense reduction in the pressure of pushing the tablets from
the die was at Macrogol 4000 concentration in tablet mass 4%.

Prospects for further research. The results are the basis
for the development of the optimal composition of efferves-
cent tablets with thick extract of betula verrucosa leaves.
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