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information about the process under study.

hydroxypropyl methylcellulose as wetting agents.

Mathematical methods were used to optimize the process of development of the composition and
technology of combined tablets based on taurin and thioctic acid and influenced by many different
factors. These methods allowed reducing the number of experiments significantly and accumulate

Using the analysis of variance the choice of excipients has been substantiated when developing
the combined drug for prevention and treatment of diabetic complications. It has been found that the
composition of tablets based on taurin and thioctic acid includes the following excipients: microcrystalline
cellulose and corn starch as fillers, cross-carmellose sodium as a disintegrant; polyvinylpyrrolidone and
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STATEMENT OF THE PROBLEM

In the world more than 284 million people suf-
fer from diabetes mellitus (DM) [10, 12, 13, 14]. In
Ukraine about a million patients are registered;
in addition, there are 120 thousand children at
the age from 15 to 5 years among them. Develop-
ment of DM leads to terrible consequences: blind-
ness, gangrene and amputation of lower limbs.
The first complications of the disease become
apparent already at the time of diagnosis, and
in 10-20 years the patient can be fully disabled.
More than 4 million people die each year from com-
plications of diabetes [10, 12, 13]. Because of the
early disability and high mortality DM has become
a priority in the national healthcare systems of all
countries of the world.

Today, the urgent issue is development of new
highly effective drugs combining different phar-
macological effects, which against the background
of normalization of the carbohydrate metabolism
will affect the various complications of diabetes.

The above facts were substantiation for the ab-
solute prospects of creating a new combined drug
based on sulphur organic acids (taurin and thioc-
tic acid) in the form of tablets for prevention and
treatment of diabetic complications.
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ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

The crystallographic, physical, chemical and
technological indicators of active substances —
taurin and thioctic acid have been studied. It has
been found that the mixture of the substances of
thioctic acid and taurin under research has a low
fluidity and relatively low compressibility.

Experimental studies have proven the impos-
sibility of obtaining tablets with a combination of
such substances as taurin and thioctic acid by di-
rect compression. It is conditioned by a different
size and shape of the particles of the substances
studied, a great difference of indicators of com-
pressibility and fluidity, as well as different solu-
bility of active substances: the substance taurin is
soluble in water, and the substance thioctic acid is
soluble in organic solvents.

It has been proven that for obtaining the origi-
nal combined drug with thioctic acid and taurin for
pharmacotherapy of diabetic complications the use
of the method of preliminary wet granulation is
the most appropriate.

It is commonly known that the choice of excipi-
ents is one of the main factors in drug development
that affects the pharmacological action of the dos-
age form and its pharmacotechnological character-
istics.
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Excipients in the manufacture of tablets are
designed to provide the tablet mass the necessary
technological properties that provide accuracy
of a dose, the mechanical strength, the ability to
disintegrate and the stability of tablets during
storage [4, 8, 9].

IDENTIFICATION OF ASPECTS OF THE
PROBLEM UNSOLVED PREVIOUSLY

The composition of excipients was selected tak-
ing into account the technological characteristics
of the mixture of taurin and thioctic acid, as well
as providing compliance with key indicators of
quality of tablets (disintegration, friability, resis-
tance to crushing, etc.).

As the result of the previously conducted re-
search the list of excipients for manufacture of the
tablet mass of the combined drug was selected. The
excipients under study are included in the list of
substances approved for use in the pharmaceutical
industry, described in the European Pharmacopoe-
ia, SPhU, United States Pharmacopeia. They are
included in the List of names of excipients, which
are part of medicinal products, approved by the
order of the Ministry of Public Health of Ukraine
dated 19.06.2007 No. 339 [6].

The pharmacotechnological characteristics of
the active substances and excipients selected were
identified experimentally [6].

At next step it was necessary to substantiate
the composition and the ratio of excipients and to
determine optimal conditions of tableting.

OBJECTIVE STATEMENT OF THE ARTICLE
The aim of our work is to substantiate the choice
of excipients using analysis of variance when de-
veloping a tableted dosage form based on taurin
and thioctic acid for prevention and treatment of
diabetic complications.

PRESENTATION OF THE MAIN
MATERIAL OF THE RESEARCH

Excipients traditionally included in the com-
position of tablets and ensured their quality were
used as objects of research when developing solid
dosage forms.

The ability to compression was determined by
resistance to crushing using the device of a PTB
311 E model of PHARMA TEST company (Germa-
ny). Disintegration was checked on the device of a
«PTZ-S» model of PHARMA TEST company (Ger-
many) [9 — 11].

It is necessary to conduct 24 experiments (N =
4-3-2 = 24) for the study of three factors (A, B, C):
factor A is taken at four levels, factor B — at three
levels, and factor C — at two levels in a complete

factorial experiment. The calculation procedure
was described in the work [7]. Processing of the
results was performed using the MS Excel 2013
programme.

RESULTS AND DISCUSSION

To find the optimal composition of the excipi-
ents selected the mathematical theory of planning
the experiment for mixtures was used [1, 11].

To construct a mathematical model on the basis
of plans for mixtures the Statistica 8.0 programme
was used. This programme provides ready-made ma-
trixes of experimental designs and automatically
calculates all parameters of the mathematical model.

Since the list of possible excipients, which
may be included in the drug composition is quite
diverse, and it, in turn, can lead to unreasonably
large number of experiments on searching the op-
timal composition, we decided to neglect such fill-
ers as sucrose, glucose, icing sugar because they
are glucogenic substances and not indifferent for
diabetics, but to study MCC, starch 1 (corn), starch
2 (potato), lactose.

Moreover, no monosubstances were used, but
their combinations with starches in the ratio of 1:1.
Of disintegrants the most frequently used sub-
stances in the technology of tablets — cross-car-
mellose sodium and sodium starch glycolate —
were selected. Of binders we chose solutions of
polyvinylpyrrolidone (PVP), copovidone (plasdone
S-630) and hydroxypropyl methylcellulose (HPMC)
possessing the best moisturizing characteristics

(Table 1).
Table 1

EXCIPIENTS STUDIED WHEN
DEVELOPING THE COMPOSITION
AND TECHNOLOGY OF TABLETS

Factors Levels of factors
A — fillers al — MCC : starch 1 (6:6 pts. wt.)
and struc- a2 — MCC : starch 2 (6:6 pts. wt.)

ture-forming | a3 — lactose : starch 1 (6:6 pts. wt.)

agents a4 — lactose : starch 2 (6:6 pts. wt.)
bl — PVP solution
B —Dbinders |b2 - copovidone solution
b3 — HPMC solution
C —disinte- [cl —cross-carmellose sodium (6 pts. wt.)
grants ¢2 — sodium starch glycolate (6 pts. wt.)

To select excipients with the greatest influence
on the properties of tablets such as disintegra-
tion time, friability and resistance to crushing
the method of the analysis of variance was used.
This method allows to identify the most significant
factors, and together with the method of multiple
comparison according to Duncan criterion will
allow to have a number of advantages among levels
of the factors studied and select the most promising
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Table 2

ANALYSIS OF VARIANCE OF THE EXPERIMENTAL DATA IN DETERMINING
DISINTEGRATION TIME - Y1, FRIABILITY - Y2 AND RESISTANCE TO CRUSHING — Y3

Sources of dispersion | Degree of freedom Fel for Y1 Fe2 for Y2 Fe3 for Y3 Ft (0.05)

Factor A 3 301.1 33.7 150.5 3.0

Factor B 2 1174 23.3 217.0 3.4

Factor C 1 177.8 36.0 5.1 4.3

The residue 17 31.2 8.2 23.5 2.1
(interaction)

Error inside the cell 24 - - - -

The total amount 47 - - - -

Table 3

SUMMARY DATA CONCERNING THE EFFECT OF LEVELS OF FACTORS ON
DISINTEGRATION TIME, FRIABILITY, RESISTANCE OF TABLETS TO CRUSHING

The control parameter Factor A Factor B Factor C
Disintegration time al >a2>a3>a4 b3 > Dbl > b2 cl>c2
Friability al >a2>a3=a4 b3 =Dbl > b2 cl >c2
Resistance to crushing al >a2>a3>a4 bl =b3 >b2 cl >c2
Optimal factor al bl =b3 cl

substances for further optimization of the methods
of mathematical planning of the experiment.

Table 2 presents the results of the analysis of
variance: experimental Fisher’s variance ratios
(Fe) among factors A, B, C by their impact on the
disintegration time Y1, friability Y2 and resistance
of tablets to crushing Y3 (the impact is considered
reliable if the experimental Fisher’s variance ratio
is higher than the table one Fisher’s variance ratio,
i.e. if Fe > Ft).

As can be seen from Table 3, all factors sig-
nificantly affect the disintegration time, friability
and resistance of tablets to crushing (for all fac-
tors the condition Fe > Ft is satisfied), moreover,
a range of significance of factors is as follows:
A > C > B> AB/AC/BC. The residue of dispersion
indicates the presence between factors interaction,
for example, AB, AC, BC.

Using the method of Duncan multiple compari-
son a number of advantages of factor levels among
themselves was identified.

Table 3 gives the ranges of levels of factors by
their influence on the main control parameters of
tablets according to the SPhU: disintegration time,
friability and resistance to crushing.

Therefore, the optimal factor is: among fillers
A al - MCC : starch 1 (6 : 6 pts. wt.); among bind-
ers B b3 — HPMC solution or bl — PVP solution, or
their mixture; among disintegrants C ¢l — cross-
carmellose sodium (6 pts. wt.).

CONCLUSIONS AND PROSPECTS
FOR FURTHER RESEARCH
1. Using the analysis of variance the optimal
composition of excipients has been determined

when developing a tableted dosage form for preven-
tion and treatment of diabetic complications.

2. It has been found that the composition of
tablets based on taurin and thioctic acid includes
the following excipients: microcrystalline cellulose
and corn starch as fillers, cross-carmellose sodium
as a disintegrant; polyvinylpyrrolidone and hy-
droxypropyl methylcellulose as wetting agents.
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OBOCHOBAHHUE BBIBOPA BCIIOMOTATEJIBHBIX BEITECTB C

HUCIIOJIB3OBAHUEM TUCIIEPCUOHHOI'O AHAJIN3A ITPU PASPABOTKE

TABJIETOK C THOKTOBOM KHCJIOTON U TAYPHHOM
C mespi0 MPOBEAEHUS ONTUMM3AIMYU IIPOIlecca Pas3paboTKM cOCTaBa KOMOMHMPOBAHHBIX
TabJIeTOK HA OCHOBE TAypPUHA ¥ THOKTOBOI KMCJIOTHI, HA IPOTEKAaHNe KOTOPOTO BJIUSET MHO-
JKEeCTBO Pa3JIMYHBbIX q)aKTOpOB, 6bIJII/I IIPUMEHEHbl MaTeTeMaTu4YeCKrue MeTOAbI, II0O3BOJINB-
oIre 3HAYUTEJIBHO COKPATUTh KOJUYECTBO €KCIIEPHMMEHTOB U YBEJIUYUTH I/IH(l)OpMaI.H/IIO 06
M3y4aeMoM IpoIecce.
C moMOoIbI0 AMCIEPCUOHHOI0 aHaim3a ObLT 000CHOBAaH BBIOODP BCIIOMOTATEJbHBIX BEI[ECTB
npu paspaboTKe KOMOMHMPOBAHHOI'O JIEKAPCTBEHHOI'O IIperapara AJid IPODUIaKTUKY U Jie-
yeHUA AUabeTUUEeCKUX OCJIOKHEHMUI. YCTAaHOBJIEHO, UTO B COCTaB TabJIeTOK Ha OCHOBE Tay-
PUHA ¥ THOKTOBOM KUCJIOTHI BXOJAT CJIELYIOIIMe BCIOMOraTe/JIbHbIE BEI[eCTBA: KaK HAIOJI-
HUTEJIN — IeJIII0JI038 MUKDOKPUCTAJINYECKAs UM KpaxMaJl KYKYPY3HBIN; KaK DaspbIX-
JINTEJb — HATPUA KPOCKAPMEJJIO3a; KaK YBIAKHUTEJN — MOJUBUHUJIIUPPOJULOH U I'U-
IPOKCUIPOIUIMETHUIIIEJIIIOI03a.
Kniouesvie cnosa: nuabetTruecKre OCIOKHEHU, AUCIIEPCUOHHBIN aHAJINS, BCIIOMOTaTeJIbHbIe
BeIIeCTBa, PaclagaeMoCTh, Ta0JeTKY, THOKTOBASA KUCJIOTA, TAyPUH, CAXapHbII quader.
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OBI PYHTYBAHHS BUBOPY JTOIOMI;KHUX PEYOBHH 3 BUKOPUCTAHHAM TUCIHEPCITHOI'O

AHAJII3Y ITPU PO3POBIII TABJIETOK 3 TIOKTOBOIO KHCJIOTOIO I TAYPHHOM
3 MeTol0 MPOBEIeHHSA ONMTHMisallii mporecy pPo3poO0KU CKJIany KOMOiHOBaHMX TabJIeTOK
Ha OCHOBiI TaypuHY Ta TIOKTOBOI KMCJIOTU, Ha IIPOTiKAHHSA SKOTO BILJIMBAE BeJIMKa KiJb-
KicTs pisHOMaHiITHHUX (DaKTOPiB, OyJM 3aCTOCOBAaHI MaTeMaTWYHi MeTOAU, IO HO3BOJIHU-
JA 3HAYHO CKOPOTUTH KiJbKicTh excmepimeHTiB i 30inpimuTu imgopmaliirzo mpo mporec,
1110 BUBYABCH.
3a JoIOMOroI0 JUCIEPCiHHOTO aHAaIi3y 0yJI0 OOGI'DYHTOBAHO BUOIpP JOMOMIMKHUX PEUYOBUH IPU
Po3po061Ii KOMOIHOBAHOTO JIIKAPCHKOTO Ipenapary AJasa NpodiJakKTUKK Ta JiKyBaHHA miabe-
TUYHUX YCKJIaAHEeHb. BCTaHOBIEHO, ITIO A0 CKJIaAy TabJeTOK Ha OCHOBI TaypUHY Ta TiOKTOBOI
KHCJIOTHY BXOAATH HACTYIIHI JOIIOMi’KHI PEUOBMHM: AK HAIIOBHIOBAYi — II€JI}0JI03a MiKPOKPUC-
TaJivHa Ta KPOXMAaJb KYKYPYA3AHUN; AK POSIYNIyBay — HATPiI0 KPOCKApMeJIo3a; K 3BOJIO-
JKyBadi — MOJIiBiHIIIIiPOIiIOH i IiAPOKCUTIPOITIi IMETHIIITEJTI0I03a.
Knwuwoei cnoea: niabetuuHi yCcKJIagHEHHA, JUCHEPCIMHUN aHAJi3, HONOMiXKHI peuoBMHU,
posmamaHHs, Ta0JIEeTKHU, TIOKTOBA KUCJIOTa, TAypPUH, IIYKPOBUA aiader.
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