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SUBSTANTIATION OF AUXILIARY SUBSTANCES
OF IN THE COMPOSITION OF TABLETS WITH
DRY EXTRACT OF ZINGIBER OFFICINALE

Topicality. Due to its rich chemical composition and pharmacological activity, Zingiber officinale is a promising raw
material for creating various drugs, including ones for the treatment of type 2 diabetes.

Aim. To obtain tablets with dry ginger extract by direct pressing using polyfactorial dispersion analysis (taking into
account the quality factors).

Materials and methods. The objects of the study were dry ginger extract, filler - Galen IQ 721 and excipients of
three technological groups: dry binders, moisture regulators and lubricants. The effect of auxiliary substances on such
indicators as bulk density, tapped density and the Carr index of the tablet mass, as well as disintegration, mechanical
strength and friability of the obtained tablets have been investigated.

Results and discussion. Using the mathematical planning of the experiment by the 3 x 3 Latin square method, the in-
fluence of qualitative factors on the pharmacological indicators of tablets with a dry extract of ginger has been studied.

Conclusions. According to the results of analysis of variance, the optimal excipients in the composition of tablets
with ginger extract were chosen: from the group of binders - Kollidone k30, as a moisture regulator — Neusilin UFL 2 and
lubricant - calcium stearate.

Key words: type Il diabetes; dry ginger extract; Excipients; tablets; direct pressing; pharmacotechnological indicators
of powder masses and tablets; mathematical planning of the experiment; three-factor analysis of varianc

Anxanap Manek Banig Axmag, O. A. Py6an, O. B. KytoBa, H. A. l'ep6ina

HayioHanvHuli papmayesmuyHuil yHigepcumem

Oﬁrpy}lTYBaHHH AOHOMi)KHPIX pe4Y0BHUH Y CKJIaAi TaGJIETOK 3 CYXHM €EKCTPAKTOM 1M6pr
JIiIKapCbKOTro

AKTyasbHiCTb. IMOUD JliKapcbKUi 3aBAsIKKM 6araToMy XiMiYHOMY ckJ1ay i papMaKoJIoriuHii akTUBHOCTI € epcrex-
THBHOIO CHPOBHHOIO /IS CTBOPEHHS Pi3HOMAHITHUX Npenaparis, y TOMYy YUCI i 415 JIIKyBaHHS LyKPOBOTO JiabeTy
2 Tuny.

MeTa po60TH - BUGIp JONOMDKHUX PEYOBHH (SIKICHUX GaKTOPIB) J/IsI OTPUMaHHsI TabJIETOK 3 CYXUM eKCTPAKTOM iMOU-
py J1iKapCbKOT'0 METOAOM NPSMOT0 MPecyBaHHA 3 BUKOPUCTaHHAM 6araTopakTOPHOro AUCHepCiHHOro aHai3y.

Marepiaim Ta MeTtoau. OG’eKTaMU JJOCIi/PKEHHS OY/IM CyXUH eKCTPAKT iMOUpY JliKapCchKOro, HarmoBHIOBaY — Galen
1Q 721 i omoMiXKHi pe4OBHHH TPbOX TEXHOJIOTTYHUX TPYIL: CyXi 3B’s13y104i pEYOBHUHH, BOJIOTOPETY/ISITOPH i IyGpUKAHTH.
JlociipKyBaiy BIJIMB JONIOMXHUX PEYOBMH Ha TaKi NOKa3HUKH, AK HACUIIHY TYCTUHY, TYCTHHY IiCJIA yCaZlKK Ta iHJeKC
Kappa Ta6sieTKOBOI MacH, a TaK0X PO3MaJJaHHs, CTIHKICTb 10 pO3/1aB/I0BaHHS i CTUpPaHiCTh OTPUMaHUX TabJIETOK.

Pe3y/ibTaTH Ta iX 06roBopeHHsI. 3a 0N0OMOr0I0 MaTeMaTHYHOTO MJIAHYBaHHS eKCIIePUMEHTY METO/[OM JIATHHCBKOTO
KBaZipaTa 3 x 3 6yJI0 BUBUYEHO BIUIMB AIKiICHUX PaKTOPiB Ha GpapMaKOTEXHOJIOTIYHI TOKa3HUKHU TabJIETOK 3 CYXUM eKC-
TPaKTOM iMOUPY JIIKapCbKOTO.

BHCHOBKHM. 3a pe3y/ibTaTaMU JUCIepCiiHOro aHasi3y 6ysid o6paHi ONTUMaJbHI JONOMDKHI PEYOBHUHHU Y CKIAJ|
TabJIETOK 3 eKCTPAKTOM iMOHUpY: i3 rpynu 3B’a3ytouux pedyoBrH - Kollidone k30, Bosioroperyastop - Neusilin UFL 2
i IyOpUKaHT - KaJlbliilo cCTeapar.

Karouosi ciosa: yykposuti diabem Il muny; cyxuil ekcmpakm iméupy; donoMisxcHi peuosuHu; mabiemku; npsime npe-
CYBAHHS; PaApMAKOMeXHOA021YHI NOKAZHUKU NOPOWKOBUX MAC | mabsiemok; MamemMamuyHe NAAHY8AHHs eKCnepuMeHmy;
mpugakmopHuii ducnepciiiHutl aHaniz

Anxanad Manek Baaug Axmag, E. A. Py6an, O. B. KytoBas, H. A. Tep6una

HayuoHnaavHull papmayesmuyeckull yHugepcumem

060CcHOBaHUE BCIIOMOTATE/IbHBIX BeleCTB B COCTaBe TaGJIETOK C CYXHM 3KCTPAKTOM
I/IMGI/IpH JIEKAPCTBEHHOTO

AkTyasnbHOCTB. UMOUPH JieKapCTBEHHBIN GJ1aro/apsi 60raToMy XMMHYeCKOMY COCTaBy U GpapMaKoJ0ruieckoin
aKTHBHOCTH SIBJISIETCA NePCHEKTUBHBIM CBIPbEM /IJIl CO3/IaHUS pa3HOOOPaA3HbIX IpernapaToB, B TOM YHCJIe U [ Jede-
HHsI CaxapHOro Aua6eTa 2 TUMa.

Llesb paGoThl — BIGOP BCIIOMOraTe/IbHbIX BELECTB (KayeCcTBEHHbIX GAaKTOPOB) /JIs MOJly4eHUst TabJIEeTOK C Cy-
XHMM 3KCTPAaKTOM UMOUPS JIeKapCTBEHHOI'0 METOZ0M NPSMOTO MPECCOBAHMA C HCIO0Jb30BaHHEM MHOTO0GAaKTOPHOTO
JIMCIIePCUOHHOI0 aHa/IK3a.

MarepuaJsibl 4 MeTOAbL. O6'beKTaMHU HCCIe0BaHUs ObLIN CYXOH 9KCTPAKT UMOUPS JIeKAPCTBEHHOT 0, HANOJI-
HuTesb — Galen IQ 721 n BcmoMoraTesibHbIE BellleCTBa TPeX TEXHOJOTMYECKHUX IPYIIT: CyXHe CBA3YOIiMe BellecTBa,
BJIarOPeryJasTOphl U 1y6pUKaHThI. Mcce0Banu BaAUsiHHe BCIOMOraTe/IbHBIX BellleCTB Ha TaKKe MoKa3aTesH, KaK Ha-
CbIITHAsA MJIOTHOCTb, MJIOTHOCTB 110CJIe YCa/IKU U UHJeKC Kappa Ta6/eTOYHOM Macchl, a TakXKe pacrnajjaeMocTh, YCTOH-
YUBOCTb K Pa3/iaBJMBAaHHUIO U HICTHPAEMOCTb MOJIy4eHHBIX TabIeTOK.
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Pe3y}1bTaTbl " UX 06cy>l</1e1-me. C MMOMOMI[BK0 MAaTEMATHUYE€CKOTO IIJIAHWUPOBAHUA IKCIIEPUMEHTA MEeTOA0M JIATUH-
CKOT0 KBaJipaTa 3 x 3 O6bLIO H3y4eHO BJIMAHKE Ka4eCTBEeHHbIX Cl)aKTOpOB Ha q)apMaKOTeXHOJIOFI/I‘-IeCKP[e IOoKa3aTeJiu Ta-

6JIETOK C CYyXUM 3KCTPAKTOM I/IM6I/IpH JIEKAapCTBEHHOTO.

BeiBoAp!I. [10 pe3ysibTaTaM JUCIEPCHOHHOI0 aHaK3a ObLIH BbIGpaHbl ONTUMAa/bHbIe BCIOMOTATe/IbHbIE Bellle-
CTBa B COCTaBe TaBJIETOK C IKCTPAKTOM UMOUPS: U3 TPYIIIbI cBsA3yiolux BellecTB - Kollidone k30, B kauecTBe Bsiaro-
peryasaTopa - Neusilin UFL 2 1 1y6pUKaHT — Ka/bLUs CTeapar.

Kawuesule cio8a: caxapotil duabem Il muna; cyxoti skcmpakm umbupsi; 6cnomozameibHble 8eujecmaa; mabsem-
KU; npsiMoe npeccoganue; papmakomexHos102uyeckue nokazamesau NOPOWKOBbIX MACC U Mabaemok; Mamemamuyeckoe
N/AaHUpo8aHue IKChepuMeHma; mpexgakmopHbsiii ducnepcuoHHbIU AHAU3

INTRODUCTION

The use of ginger in folk medicine has a centuries-
long history, since no other spice has such an amazing
combination of taste and healing properties [1].

Ginger rhizomes contain a complex of BAI, the main
of which are: essential oil, content of which is 1-4,3 %, li-
noleic, oleinic, nicotinic acids, sesquiterpene compounds
(gingerol, gingerolene, gingerinone A, B, zingerol, zingi-
berene, p-bisabolone, magoles, curcumene), flavonoids,
asparagine, calcium, magnesium, manganese, iron, phos-
phorus, potassium, sodium, vitamins C, A, B,, B,. In addi-
tion, ginger contains all the essential amino acids (tryptop-
han, threonine, methionine, phenylalanine, valine, etc.) [2].

Due to the rich chemical composition Zingiber of-
ficinale manifests a multifaceted spectrum of pharmaco-
logical properties: antipyretic, analgesic, anti-inflamma-
tory, antihypertensive, antimicrobial, sedative, etc. [3, 4].

In the pharmaceutical market of Ukraine there are
drugs with different pharmacological activity that con-
tain ginger [5]:

¢ for the prevention and treatment of meteotropic reac-
tions and autonomic disorders (Antifront, Hungary);

¢ antitussives (Bronchomed, Doctor Cough, India);

¢ expectorants (Dr. Mom, Travisil, Cofol, India);

e analgesic and anti-inflammatory (Osteoartheaze Active,

Australia);

¢ to activate the digestive processes in dyspeptic disor-
ders (Actis, Australia);

¢ to maintain and improve the functional activity of
the body (Vivabon, Pakistan);

e for the correction of overweight (Lipomin, Liponorm,

Australia).

In addition, the analysis of literature sources and
pharmacological studies have confirmed the presence of
hypoglycemic and antioxidant properties in the dry extract
of ginger [6, 7]. But medicines based on it for the treat-
ment of diabetes are absent in the pharmaceutical mar-
ket of Ukraine, which indicates the expediency of their
development.

The aim is to carry out a scientifically-based selection
of auxiliary substances (qualitative factors) for the pro-
duction of tablets with dry extract of ginger by direct
compression.

MATERIALS AND METHODS

Preliminary studies have established that dry extract
of ginger is a hygroscopic powder, which indicates the need
for the inclusion of a moisture regulator. In addition, the re-

sults of pharmaco-technological studies have shown un-
satisfactory flowability. and compressibility of the extract,
which shows the need to add lubricants and binding ex-
cipients in the development of the solid dosage form [8].

Therefore, for our research, 9 excipients have been
selected, which were divided into 3 groups: dry binders
(factor A), moisture regulators (factor B) and lubricants
(factor C). Each factor was considered at three levels, pre-
sented in Tab. 1. The levels of factors were chosen based
on the literature data [9].

Galen IQ 721, selected on the basis of previous stu-
dies [10], was used as a filler. It was added to an average
tablet weight of 0.5.

For the experiment, a tablet mass was prepared by
mixing 0.3 g of dry ginger extract per tablet with filler and
an auxiliary substance from each group (factors A, B, C).

To study the three factors with the same number of
levels used 3 x 3 Latin square.

Pharmacotechnological studies were performed ac-
cording to the methods of the State Pharmacopoeia of
Ukraine [11]. For the tablet mass, the following was eva-
luated: p.2.9.34 - bulk density (y,) and tapped density
(v,), p-2.9.36 - Carr index (y,). For the obtained tablets
determined: p.2.9.1 disintegration (y,), p.2.9.8. - resis-
tance to crushing (y;) and p.2.9.7. - friability (y,).

In Tab. 2, the matrix of experiment and the results of
studies of pharmacotechnological indicators are given.
Two series of trials of 9 experiments each were carried out.

The results obtained were subjected to analysis of
variance [12-14]. The influence of a factor on each indi-
cator was determined using the Fisher criterion. Based
on the data obtained for significant factors, the effect of
their levels was evaluated using Duncan’s multiple cri-
terion and, for clarity of such a comparison, histograms
were constructed.

Table 1

QUALITATIVE FACTORS AND THEIR LEVELS

Factors Factor levels

a,-MCC1125%
a, - Polyplasdone s630 5 %
a, - Kollidone k30 5 %

A - binding agents

b, - Syloid 244 FP 1 %
b, - Neusilin UFL 2 1 %
b, - Aerosil 1 %

B - moisture regulators

c, - Calcium stearate 1 %

C - Lubricants c,—- Compritol 888 1 %

¢, - sodium stearyl fumarate 1 %
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Table 2
THREE-FACTOR EXPERIMENT BASED ON 3X3 LATIN SQUARE AND RESULTS
OF PHARMACOLOGICAL INDICATORS RESEARCH
No A B c v, v v, v, vi Lya Ly Ty Iy |y v | v
1 a, b, c, 0.391 0.401 0.818 0.820 | 52.2 [51.09| 671 | 628 67 69 04 | 041
2 a, b, c, 0.473 0.502 0.60 0.630 |21.16(20.32| 523 | 532 | 116 | 117 | 0.47 | 0.45
3 a, b, c, 0.562 0.532 0.750 0.727 |25.06|26.82| 470 | 467 43 45 1.6 1.4
4 a, b, c, 0.60 0.591 0.750 | 00.749 20 [21.09| 558 | 581 | 128 | 136 | 0.79 | 0.69
5 a, b, Cy 0.562 0.514 0.750 0.704 |25.06 2699 | 541 | 560 | 138 | 144 | 0.52 | 0.49
6 a, b, C, 0.529 0.540 0.692 0.701 |23.55|2297| 611 | 622 45 46 0.81 | 0.82
7 a, b, c, 0.529 0.530 0.750 0.743 |29.47 | 28.67 | 507 | 477 84 85 0.61 | 0.6
8 a, b, c, 0.60 0.61 0.750 0.752 20 |18.88| 502 | 489 65 63 0.73 | 0.71
9 a, b, c, 0.562 0.570 0.692 0.701 [18.79|18.69| 584 | 608 | 112 | 113 0.5 | 0.51

Note.y’, - bulk density (g/ml); y", - tapped density (g/ml); y’, - Carr index; y’, - disintegration (sec); y’s - tablet strength (N);

y’ — friability of tablets (%).

RESULTS AND DISCUSSION

The results of analysis of variance showed that fac-
tor A (binders) has the most significant effect on such
indicators as the bulk density, the Carr index and hard-
ness. Studying the levels of binders allowed ranking them
by the degree of influence on the responses. The greatest
bulk density (a, = a, > a,) and the smallest index of Carr
(az < a, < a,) provides Kollidone k30 5 %, the highest
strength was observed in the presence of Polyplasdone
s630 5 % (a, > a, > a,) (Fig. 1).

Thus, Kollidone k30 has the greatest impact on the
bulk density of the powder to the maximum and the Carr
index to a minimum compared with other binders: Kol-
lidone k30 > Polyplasdone s630 > MCC 112.

When studying factor B (moisture regulators), it has
been revealed that they have the most significant effect

on such indicators as tap-density, Carr index, strength
and friability of tablets. According to the degree of in-
fluence on the responses, they are arranged as follows:
tapped density - b, = b, < b,, Carr index - b, =b,; <b,,
strength - b, > b, > b, and friability - b, = b, < b, (Fig. 2).

Thus, the use of Neusilin UFL 2 as a moisture regu-
lator has the greatest impact on the tapped density of
the powder to the maximum, the Carr index to a mini-
mum, strength to the maximum and friability to a mini-
mum as compared to other moisture regulators:

Neusilin UFL 2> Aerosil > Syloid 244 FP.
Studies have shown that factor C (lubricants) has

a significant impact on all pharmacological parameters,
except for the bulk density. According to the degree of
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Fig. 1. Comparative assessment of the influence of factor A levels in the study of the bulk density,
the Carr index and hardness
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Fig. 2. Comparative assessment of the influence of factor B levels in studying the tapped density,
the Carr index, hardness and friability
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Fig. 3. Comparative assessment of the influence of levels of factor C in the study of tapped density,
the Carr index, disintegration, hardness and friability

influence on the responses, they are arranged as follows:
tapped density - ¢, = ¢, = c,, Carr index - ¢, < ¢; < ¢, dis-
integration - c, < ¢, = ¢,, strength - ¢, > ¢; > ¢, and fri-
ability - ¢, = ¢, < ¢, (Fig. 3).

Thus, the use of calcium stearate as a lubricant has
the greatest effect on powder’s tapped density, disinte-
gration and friability to a minimum compared with other
lubricants: calcium stearate < Compritol < sodium stearyl
fumarate.

CONCLUSIONS
1. Using the method of mathematical planning - a three-
factor experiment based on 3 x 3 Latin square the in-

fluence of 9 qualitative factors on the pharmacotechno-
logical properties of tablets has been studied.

2. According to the results of analysis of variance, the opti-
mal excipients in the composition of tablets with gin-
ger extract were chosen: from the group of binders,
Kollidone k30, as a moisture regulator, Neusilin UFL 2
and lubricant, calcium stearate.

3. The obtained data will be used for further research
in order to determine the optimal amount of these exci-
pients in the development of technology of tablets with
a dry extract of ginger by direct compression.

Conflict of interests: authors have no conflict of in-
terest to declare.
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