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Abstract: one of the most frequently used analgesics and antipyretics in the world is paracetamol,
despite its hepatotoxicity. The analysis of scientific works showed that common application paracetamol
with thiotriazoline decrease in its hepatotoxicity. Pharmacologists offer a combined medicine containing
the analgesic-antipyretic paracetamol and thiotriazoline with hepatoprotective action. For the specified
combination of paracetamol and thiotriazoline, it is necessary to create a rational dosage form — tablets.
To this purpose, it is necessary to select excipients, to investigate their influence on the technological para-
meters of tablets based on thiotriazoline and paracetamol, to substantiate the choice of the best excipients
in the development of a tablet medicinal product. In order to develop the optimal composition of para-
cetamol tablets with thiotriazoline by wet granulation, the following technological operations were used:
sieving, weighing, mixing, moistening, granulation, drying, repeated granulation, powdering and pressing.
We used excipients that meet the requirements of the SPhU and ensure the fulfillment of all technologi-
cal indicators of the quality of tableted drugs. For the implementation of the experiment, mathematical
planning was used, namely a five-factor plan based on the Hyper-Greaco-Latin square. In the course of
research, the dependence of all studied parameters (mass homogeneity, friability, resistance of tablets to
crushing and disintegration time) was determined on auxiliary substances that were included in the com-
position of tablets based on thiotriazoline and paracetamol according to the selected experimental plan.
Technological quality indicators of the obtained tablets, namely Microcrystalline cellulose (MCC) 101, Ar-
bocel P 290, sodium croscarmellose, Aerosil 200, stearic acid, as a binding solution — 5% starch paste.

Keywords: tablets, paracetamol, azol, dispersion analysis, excipients.

Introduction al. 2020, Chiew, A. L. et. al. 2020). To reduce the
One of the most frequently used analgesics and toxic effect on the liver, it is necessary to follow
antipyretics in the world is paracetamol, despite the recommendations on the maximum daily dose
its hepatotoxicity (Rollstin, A. D., & Seifert, S. A. of paracetamol and not to use it together with ot-
2013, Koppen, A. et. al. 2014, Kang, A. M. et. her medicines. Therefore, research in this direc-
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tion, namely the causes and mechanisms of the
toxic effect on the liver by paracetamol in order
to develop more effective treatment and preven-
tion strategies in case of overdose, is relevant for
medicine (Wong, A. et. al. 2017, Wong, A., &
Graudins, A. 2017). It has been proven that the
hepatotoxicity of paracetamol is significantly re-
duced when it is used together with thiotriazoline
(ITocoxosa, K. A., ta in. 2013, ITocoxosa, K. A.,
& Bonbceka, A. C. 2012, ITocoxosa, K. A., Ta iH.
2014). Pharmacologists offer a combined medi-
cine containing the analgesic-antipyretic parac-
etamol and thiotriazoline with hepatoprotective
action. The combination of these substances in one
dosage form is an opportunity to achieve the mini-
mum hepatotoxic effect of paracetamol and, at the
same time, to ensure the optimal pharmacological
effect on the body. For the specified combination
of paracetamol and thiotriazoline, it is necessary
to create a rational dosage form — tablets.

Aim

The study the influence of excipients on the
pharmaco-technological parameters of tablets
based on thiotriazoline and paracetamol obtained
by the method of wet granulation and to substan-
tiate the choice of the best of them in the devel-
opment of a tablet medicine using the method of
mathematical planning of the experiment is the
purpose of this article.

Materials and methods

When creating combined tablets containing
paracetamol and thiotriazoline, their physical
properties and quantity in the composition of the
tablets were previously taken into account. The
obtained mixtures of paracetamol powders with
thiotriazoline have pharmaco-technological pro-
perties that indicate that the method of wet granu-
lation should be used to obtain tablets.

At receiving tablets, much attention is paid to
the choice of excipients used in wet granulation:
fillers, disintegrants, sorbents, lubricants, binding
solutions. Excipients must ensure the fulfillment
of certain pharmaco-technological requirements
by the SPhU for tablets (dhapmakones Ykpainu, JI.
(2015)). During the work, 25 different excipients
were studied, which grouped in five groups of five
substances each: fillers (factor A —a; — MCC 101,
a, — arbocel R 290, a; — Emcompress, a; — lac-
tose, as — powdered sugar); disintegrants (factor

B — by — potato starch, b, — sodium croscarmel-
lose, b; — sodium carboxymethyl starch, bs — so-
dium starch glycolate, bs — pregelatinized starch);
binding solutions (factor C — ¢, — 3% starch paste,
¢ — 5% PVP, C3 — 5% MC 15, cs— 5% PVA, Cs
— 5% HPMC 2910); samples of microcrystalline
cellulose (factor D — d, — Aerosil 380, d, — Aerosil
200, d; — fluoride calcium silicate, ds — neusilin
US2, ds — siloid 244 FP) and lubricants (factor E
— e; — magnesium stearate, e, — calcium stearate,
e; — stearic acid, es— sodium stearyl fumarate, es —
sodium lauryl sulfate).

For the study of five qualitative factors, a
Greaco-Latin 5x5 (I'pomoBuii, T. A. Ta iH. 2008)
was chosen. The matrix of the planning of the ex-
periment and the results of the study of techno-
logical indicators of the quality of tablets based
on thiotriazoline and paracetamol are given in the
table 1.

Results

For the purpose of develop the optimal com-
position of paracetamol tablets with thiotriazoline
by wet granulation, the following technological
operations were used: sieving, weighing, mixing,
moistening, granulation, drying, repeated granu-
lation, powdering and pressing. Model mixtures
were prepared as follows: the mixture of parac-
etamol and thiotriazoline was carefully mixed, fil-
ler and disintegrant were added and mixed again.
The powder mass was moistened with a solution of
a binder until the formation of a plastic mass. The
wet mass was rubbed through a sieve with a hole
diameter 3 mm and dried at a temperature 60 °C.
The dried granules were rubbed through a sieve
with a diameter 1.5 mm and powdered with slip-
pery, lubricating substances.

25 series of tablets were obtained, mass uni-
formity, friability, resistance to crushing and dis-
integration time were investigated. The research
results were subjected to variance analysis, and
graphic dependencies were built for the most sig-
nificant factors.

When studying the uniformity of the tablets
mass based on thiotriazoline and paracetamol, it
was established that only factor E — the nature of the
lubricants — has an effect on this indicator (Fig. 1).

Fig. 1. Influence of the lubricants nature on the
uniformity of the tablets mass based on thiotriazo-
line and paracetamol.
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Table 1. Experiment design matrix and test results of tableting mass
and tablets based on paracetamol with thiotriazoline

N Factor Response
0 A|B|C|D|E Y1 y'i y2 y" Y3 y's V4 y'4
Lla | b |c | di | e 4,06 3,43 101,3 109.8 0,79 0,71 4,0 5,0
22l a | by || d| e 3,78 2,56 | 149,9 | 1345 0,60 0,65 8,0 10,0
3.0 a | by | e | ds| oes 4,67 3,43 1359 | 141,8 0,57 0,51 9,0 11,0
4. ar | bs | ca | da | e 3,23 3,08 95,2 98,9 0,96 0,92 36,0 39,0
5.0 ar | bs | cs | ds | es 2,45 1,90 | 138,6 | 125.5 0,85 0,89 37,0 39,0
6. a2 | bi | c2 | d3 | e 3,87 3,25 66,1 69,0 0,93 0,90 8,0 11,0
7.1 a | ba | c3 | da | €5 2,96 2,60 92,4 | 102,9 0,47 0,42 6,0 7,0
8.l a | by | ca | ds | & 4,94 3,46 84,8 67,1 0,85 0,96 3,0 3,0
9.1 a | bs | cs | di | & 2,88 2,12 | 131,2 | 1248 0,76 0,84 50,0 58,0
10. | a2 | bs | ¢ | d2 | & 3,54 2,59 | 105,2 | 103,0 0,76 0,84 5,5 7,0
I1. | as | bi | e | ds | e 3,12 2,86 115,0 114,6 0,47 0,49 56,0 65,0
12.| a3 | ba | ca | di | e 4,07 3,56 | 112,0 | 103,4 0,44 0,49 6,0 9,0
13.] a3 | bs [ cs | do | €4 2,11 2,60 | 1124 | 97,70 0,66 0,73 10,5 13,0
14.] a3 | bs | c1 | ds | &5 2,94 2,23 107,0 | 102,5 0,79 0,83 65,0 65,0
I5.] a3 | bs [ 2 | ds | & 4,50 3,62 118,6 | 121,9 0,59 0,51 65,0 65,0
16. | a2 | b | ca | d2 | &5 3,53 3,14 | 9540 | 104,7 0,43 0,39 65,0 65,0
17.] as | b | o5 | ds | e 4,11 3,43 128,9 | 109,4 0,78 0,91 7,0 8,0
18] a1 | bs | ¢ | ds | & 3,62 3,02 | 145,5 149,6 0,68 0,71 12,0 13,0
19. | a4 | ba | c2 | ds | es 4,55 3,23 1952 | 165,7 0,56 0,63 28,0 25,5
20.| as | bs [ ¢ | di | es 2,87 2,13 161,5 190,2 0,54 0,52 65,0 65,0
2. as | b | ¢cs | da | & 4,29 3,11 | 87,95 86,9 0,47 0,49 36,0 39,0
22 as | by | ¢ | ds | es 4,27 3,56 93,5 87,5 0,63 0,68 4,0 5,5
23, as | bs | ¢ | di | &5 4,48 344 | 156,3 132,5 0,48 0,52 7,5 8,0
24| as | bs | o | d2 | e 4,23 3,22 | 169,1 161,2 0,43 0,49 65,0 65,0
25| as | bs | ca | Az | e 2,57 2,14 | 145,2 | 149,8 0,41 0,48 65,0 65,0
Note:

y1 and y'i — homogeneity of the tablets mass, +% of the first and second series, respectively;
y2 and y" — resistance of tablets to crushing, N of the first and second series, respectively;
ys and y's tablet friability,% of the first and second series, respectively;

y4 and y'4 — tablet disintegration time, min. first and second series, respectively.

The smallest deviation from the average weight
of tablets based on thiotriazoline and paracetamol
is observed when using calcium stearate (£2,87%),
sodium lauryl sulfate (+2,98%) and sodium stea-
ryl fumarate (£3,09%). These substances have an
advantage over stearic acid (+3,70%) and magne-
sium stearate (£3,90%).

Dispersion analysis of experimental data on de-
termining the resistance of tablets based on thiotri-
azoline and paracetamol to crushing showed the

statistical significance of all 5 factors: A>B > C>
E>D > res.

In fig. 2. the influence of fillers (factor A) on
the resistance to crushing of tablets is given.

According to the given fig. 2, the greatest re-
sistance to crushing is provided by the introduc-
tion of lactose (144,63 N) into the tablet mass.
We also get a good result when using powdered
sugar (126,98 N), MCC 101 (123,15 N) and Em-
compress (110,52 N). The worst result is obtained
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Fig. 1. Influence of the lubricants nature
on the uniformity of the tablets mass based
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Fig. 2. The influence of fillers on the resistance
to crushing of tablets based on thiotriazoline
and paracetamol

when using arbocel R 290. Analyzing factor B, the
strongest tablets are obtained when using prege-
latinized starch (136,96 N) and starch glycolate
(135,09 N). The worst result is obtained when po-
tato starch (95,08 N) is added to the tablet. Among
binders, 5% MC 15 and 5% PVP provide the best
resistance to crushing. The value of resistance to
crushing in both cases was higher than 130 N. The
ranked number of advantages of the lubricants
effect on the resistance to crushing of the studied

tablets is as follows: calcium stearate (136,01 N),
stearic acid (123,01 N), magnesium stearate
(117,22 N), sodium lauryl sulfate (115,7 N), so-
dium stearyl fumarate (107,2 N). The tablets
containing samples of microcrystalline cellulose
(factor D) — Aerosil 380 (132,28 N) were the most
resistant to crushing, which had advantages over
Aerosil 200 (123,33 N), syloid 244 FP (118,46 N),
fluoride calcium silicate (115,57 N) and neusilin
US2 (109,98 N).

When studying tablets based on thiotriazoline
and paracetamol for friability based on dispersion
analysis, the experimental data can be placed in the
following sequence: A> D > E > C, factor B does
not affect this indicator.

Having analyzed the results according to the
studied indicator, can be concluded that the ob-
tained model tablets meet the requirements of the
SPhU, because loss in mass does not exceed 1%.

In fig. 3 shows the effect of factor A on the
friability of paracetamol tablets with thiotriazo-
line.

The influence of the most significant factor A
on the friability of tablets based on thiotriazoline
and paracetamol shows that the most resistant to
abrasion were the series in which powdered sugar
(0,46%) was used as a filler, lactose (0,54%) and
Emcompress (0,55%). These substances had an
advantage over MCC 101 (0,74%) and Arbocel
R 290 (0,77%).
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Fig. 3. The influence of fillers on the friability of
tablets based on thiotriazoline and paracetamol
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The least abrasion of tablets based on thiotri-
azoline and paracetamol was obtained when us-
ing neusilin (0,45%) and Aerosil 200 (0,55%) as
samples of MCC. When using Aerosil 380, siloid
244 FP, fluoride calcium silicate, the value of the
research indicator did not significantly deteriorate.

The effect of lubricants on the friability of the
studied tablets is possible present as follows num-
ber of advantages: stearic acid (0,53%) >calcium
stearate (0,54%) >sodium lauryl sulfate (0,61%)
>magnesium stearate (0,64%) >sodium stearyl fu-
marate (0,75%).

Among the binders studied, it provided the lowest
tablet abrasion value 5% MC 15 (0,49%), followed
by —5% of PVP (0,58%), these binding solutions had
an advantage over 5% PVA (0,63%), 3% starch paste
(0,67%) and 5% of HPMC 2910 (0,69%).

Disintegration time is an important indicator
of the quality of a tablet product. According to the
SPhU, the disintegration time of tablets that are not
coating should not exceed 15 minutes. Among the
received model tablets in some series, namely 4,
5,9, 11, 15, 16, 19, 24, 25, the disintegration time
was more than 15 min.

Based on dispersion analysis, the studied qua-
lity factors for the specified indicator can be placed
in the following sequence: B>A>C>E > D. The
influence of the most significant factor B on the
time of tablet disintegration is shown in Fig. 4.
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Fig. 4. The disintegrants effect
on the disintegration time of tablets based on
thiotriazoline and paracetamol

From the data of fig. 4, it can be seen that the
shortest disintegration time that meets the require-
ments of SPhU was in tablets that contained sodium
croscarmellose (7 min) and sodium carboxymethyl
starch (9 min). When using potato starch, prege-
latinized starch, and sodium starch glycolate, the
disintegration time increases to 50 minutes.

When examining tablets, the disintegra-
tion time is ranked as follows: arbocel R 290
(15,8 min) > MCC 101 (19,8 min) > lactose
(35,3 min) > powdered sugar (36,0 min) >
Emcompress (41,9 min).

Among binding solutions, the best disintegra-
tion time of tablets is provided by the use of 3%
starch paste (18,6 min). The worst disintegration
time is obtained with moistened tableting mass by
3% MC 15 (41,4 min)

The effect of lubricants on the disintegra-
tion of the obtained tablets can be illustrated by
the following number of advantages: stearic acid
(17,6 min), sodium stearyl fumarate (25,7 min),
magnesium stearate (29,0 min), sodium lauryl sul-
fate (36,4) and calcium stearate (40,2 min).

Analyzing the effect of microcrystalline cellu-
lose samples on the dissolution time of tablets based
on thiotriazoline and paracetamol, they can be
placed as follows: siloid 244 FP (26,6 min) > Aero-
sil 380 (27,7 min) > Aerosil 200 (31,4 min) = fluo-
ride calcium silicate (31, 4 min) > neusilin US2
(31,8 min).

Conclusions

1. By using a five-factor experiment — the
Greako-Latin square, the influence of 5 qua-
lity factors on the main quality indicators
of tablets based on thiotriazoline and parac-
etamol was established.

2. Ranked series of advantages of the effect of
excipients on 4 reviews (indicators), namely
uniformity of mass, abrasion resistance, re-
sistance to disintegration and disintegration,
were constructed.

3. On the basis of the obtained results, the best
excipients were selected for the develop-
ment of the composition and technology of a
tableted medicinal product based on thiotri-
azoline and paracetamol by wet granulation,
namely: MCC 101, Arbocel R 290, sodium
croscarmellose, Aerosil 200, stearic acid, as
a binder solution — 5% starch paste.
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Anomauyin: 00HuM 3 HAUOIILUWL HACMO BHCUBAHUX AHATLEEMUKIE MA AHMUNIPemuKie y ceimi
€ napayemamol, He38adCcaryu Ha U020 2enamomoKCudHicme. AHani3 HAYKOGUX npayb NOKA3ae,
Wo Npu CRIIbHOMY 3ACMOCYBAHHI NAPAYEmamory 3 MmiOmpuazoniHOM € CYMMEGe 3HUICEHHS U020
eenamomoxcuunocmi. Papmaxonoeamu NPONOHYEMbCA KOMOIHOBAHUL TIKAPCLKULL 3a4ciO, wWo eMiuye
AHATbCEMUK—AHMUNIPEMUK napayemamon ma 2enamonpomekmop — miompuazonin. [[na exazanoi
KomMOIHayii napayemamony 3 mMIOMPUA3ONIHOM HeOOXIOHO CMEOpUmMU PAYIOHAIbHY  JIKAPCHKY
Gopmy — mabnemku. /s yb02o0 HeoOXiOHO nidibpamu OONOMINCHI pedyosuHU, OOCTIOUMU iX 6nIue
HA MeXHONO02IUHI NOKA3HUKU MAabIemoK OCHO8I MIOMPUA3oniHy ma napayemamony, OOIpYHmyeamu
8UDIp Kpaujux OONOMINCHUX DEYO8UH NpuU po3poodyi mabliemosano2o NiKapcbkoeo 3acody. 3 memoio
PO3POOKU ONMUMANLHO20 CKAAJY mMabiemoK napayemamoiy 3 miompuazoniHoM 60102010 ePAHYIAYIED
OVIO  BUKOPUCMAHO HACMYNHI MEXHONO2IUHI onepayii: NPOoCIlOBAHHS, 36ANCYBAHHSA, 3MIULYBAHHSL,
3801024CYBAHHSA, SPAHYIIOBAHHS, BUCYULYBAHHS, NOBMOPHE 2PANYII0BAHHS ONYOPIOBAHHS A NPECy8AHH.
Bukopucmosyeanu oonomischi pevosunu, ki ionosioaioms eumozam DY i 3abe3neuyioms UKOHAHMHS
8CIX MEXHON02IYHUX NOKA3HUKIE AKOCMI mabiemosanux npenapamis. /[nsa peanizayii ekcnepumenmy
BUKOPUCIOBYBANU MAmMeMamuite niany8ants, a came n’amu haKkmopHuti niau Ha OCHO8I 2inep-epeko
JIaMUHCbK020 Keaopamy. ¥ npoyeci 00CaioHceHb GUIHAUUNU 3ATLEHCHICND YCIX O0CIONCYBAHUX NOKAZHUKIB
(00nopionicmb macu, CMmupaHicms, cmiuKicms maodiemok 00 po30asi08aHHs Ma Yac po3nadanHs) 6io
OONOMIICHUX PedOBUH, KI BOOUTUCS 8 CKIA0 MAabIemoK Ha OCHO8I MIOMPUAZONIHY Ma Napayemamony
32i0H0 8UbOpano2o naaHy excnepumenmy. Ha ocrosi ananisy 6yno 8idiopano 011 nooanbuiux 00CaioxHcets
OONOMIDICHI Pe4OBUHU, KT YUHUIU MAKCUMANbHUL e(heKm HA OCHOBHI MEXHONO02IYHI NOKA3HUKU AKOCMI
ompumanux maonemox, a came MKIL] 101, apboyernv P 290, nampiii kpockapmenvosa, aepocun 200,
KUCTIOMA CMeapuHosa, 5K 36 s3y1ouu po3duut — 5% KpoxmanvHuil Kietcmep.

KarouoBi cjoBa: TabneTkuw, mapareTamon, TIOTPHA30JiH, JUCHEPCIHHUKA aHai3, JIOMOMIKHI
PCYOBUHM.
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