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Excipients are integral components of almost all medicines. They allow giving the necessary technological
properties, which provide accurate dosing, proper strength and disintegration of tablets, to the tabletting
mass. However, when developing a medicine not only the selection of the rational composition
should be considered, but also the fact that excipients should not affect the properties of the active
pharmaceutical ingredient and do not lead to its degradation. During the work the optimal composition
of a tablet based on the substance of ademetionine 1.4-butanedisulphonate has been chosen and
substantiated; compatibility of all components in the medicine has been proven.

Excipients are integral components of almost all me-
dicines. Their rational use greatly increases the impor-
tance of pharmacotherapy and allows creating highly in-
novative dosage forms suitable for use and with a long
shelf life. Typically, requirements for excipients are only
to their granulometric composition, physical and chemi-
cal properties etc. since they can localize the action and
significantly affect release (resorption) of the active subs-
tance and the pharmacological activity of the substance:
enhance the effect of medicines or otherwise reduce their
activity.

A proper selection of excipients is a topical issue of
modern technology of medicinal forms. However, it is
long known that when they are applied, pharmacokinetics
and pharmacodynamics of the active substance can be
adjusted [2].

One of the stages of drug development is to select
and study physical, chemical and technological proper-
ties of excipients [9, 10]. Thus, the aim of our work was
to analyse and determine the optimal concentration and
compatibility of components of the medicine based on
ademetionine.

In the course of the study we faced the following tasks:
1. to determine the proportion of the components in the

tablet core;

2. to select the optimal film coating that would not only
provide the enteric effect, but also protect the tab-
let from moisture since ademetionine 1.4-butanedi-
sulphonate is a hygroscopic substance [1].
Materials and Methods
When developing the tablet composition the medi-

cine Heptral (Abbott SpA, Italy) was a reference drug

consisting of ademetionine 1.4-butanedisulphonate in the

amount of 760 mg (corresponding to 400 mg of ademe-
tionine cation). Excipients included in the tablet core were
taken according to the Heptral composition, but their con-
centrations were chosen experimentally taking into acco-
unt the optimal bulk density, fluidity and compressibility.

The resulting medicines were investigated by means
of infrared spectroscopy (IR Fourier spectrometer, Nico-
let IS50 Thermo) from the polymeric material obtained
by the module of distributed total internal reflection
(SPhU 2.2.24): before studying the samples of tablets
the background signal of spectrometer was recorded in
the range of 4000 to 400 cm™! with resolution of 4 cm™.
The part of the tablet with the size of about 3x3 mm was
placed on the window of the block of distributed total
internal reflection and pressed by the clamp. The spect-
rum ranging from 4000 to 400 cm™ with resolution of
4 cm™! was recorded. Compatibility of the components
was analysed using liquid chromatography (Agilent 1200
liquid chromatograph). The results were compared with
the data obtained while studying the reference drug.

To study stability in acid Disintegration (SPhU 2.9.3)
and Dissolution (SPhU 2.9.1) tests were conducted. Di-
sintegration test was conducted on an ERWEKA ZT 72
device under the following conditions: the ambient tem-
perature was (37£1)°C, the tablet should be stable in
0.1 M solution of hydrochloric acid for 2 h and disinteg-
rate in the phosphate buffer solution R with pH 6.8 for
not longer than 30 min.

Dissolution test was conducted using an ERWEKA
DT1614 device with a blade, the ambient temperature
was (37+0.5)°C; the blade rotation speed was 100 rpm.
The requirements to the medicine were as follows: not
more than 10% of the active substance should be released
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in the medium of 0.1 M solution of hydrochloric acid in
2 hand at least 75% should be released in the phosphate
buffer solution pH 6.8 for 90 min [3].

Results and Discussion

As aresult of the laboratory studies the optimal com-
position of the tablet core based on the substance of ade-
metionine 1.4-butanedisulphonate was found (Tab. 1).

It is confirmed by the results obtained in the study
of the tablet cores using infrared spectroscopy (Fig. 1).

Fig. 1 shows that the infrared absorption spectra of
the sample based on ademetionine 1.4-butanedisulphonate
s. 20714 and the reference drug Heptral coincide by the
frequency of characteristic bands and their intensity.

After determining the optimal composition our task
was to prove that these components were compatible, i.e.
excipients in the tablet composition did not interact with
the active substance and did not lead to its degradation.
For this purpose the model mixtures of each excipients

Table 1
The optimal composition of the tablet core
Components Ratio
Ademetionine : sodium starch glycolate 43:1
Ademetionine : microcrystalline cellulose 200 8:1
Ademetionine : aerosil 172:1
Ademetionine : magnesium stearate 172:1

with ademetionine 1.4-butanedisulphonate were prepa-
red, the samples obtained were stored under conditions
of accelerated stability (t = 40°C, humidity was 75%)
for four weeks. The substance of ademetionine 1.4-bu-
tanedisulphonate was as a reference model. The study
of the samples was conducted using an Agilent1200 liquid
chromatograph (Fig. 2).
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Fig. 1. IR-spectra of the sample s. 020714 and the reference drug Heptral.
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Fig. 2. Determination of compatibility of the drug components.
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Table 2
Determination of the coating concentration
The content of . . Dissolution, % of the active substance transition
Acryl EZE 93A coatin Disintegration.
v he tabl 9 | Not more than 15 min Not more than 30 mininthe | The absence of the action for 2h in
Inthe tablet phosphate buffer with pH 6.8 0.1 M hydrochloric acid solution

12% 11'20” 150 min Satisfied
10% 1121”7 54 min Satisfied
8% 1123" 27 min Satisfied

As it is seen from the results obtained, in the pro-
cess of model mixtures aging the amount of unidenti-
fied impurities meets the specifications, and it is less than
the values obtained in the study of the substance ade-
metionine 1.4-butanedisulphonate under the same con-
ditions. Therefore, the qualitative and quantitative com-
position chosen does not affect the active ingredient, does
not lead to its degradation, and does not affect the shelf
life of the medicine.

The next step of our research was to develop the com-
position and concentration of a suitable film coating in
order to protect the active pharmaceutical ingredient from
the effects of adverse external factors, reduce the irri-
tating effects while taking this medicine, mask the un-
pleasant taste and odour, and create the effect of prolon-
gation and localize the medicine in the intestine [5, §8].

Currently, one of the most common enteric coatings that
have all the properties listed above is the composition
ACRYL-EZE. It consists of the following components:
copolymer of methacrylic acid (a film former), triethyl
citrate (plasticizer), sodium lauryl sulphate, sodium bicar-
bonate, titanium dioxide and talc. From the literature data

it is known that of the concentration of coating in the
amount of 8-12% of the total weight of the tablet provi-
des the enteric effect [6]. Taking this into account three samp-
les with the tablet core containing 8, 10 and 12% of coating
of the total weight of the tablet were prepared (Tab. 2).

According to the manufacturer’s recommendations
the concentration of the coating solution was 20%; si-
methicone solution was used as a defoaming agent, and
polyethylene glycol 6000 was a plasticizer.

The results obtained show that the sample with 8%
film coating of the tablet weight meets the requirements.
In addition, it should be noted that all concentrations of
the coating studied provide protection from moisture.

CONCLUSIONS

The optimal composition of the tablet core has been
chosen and substantiated.

It has been proven that all the components of the
medicine are compatible and do not cause degradation
of the substance.

The optimal concentration of the film coating for en-
teric tablets based on ademetionine 1.4-butanedisulpho-
nate has been found.
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PO3POBKA CKIAQY TABJIETOK HA OCHOBI AOEMETIOHIH 1,4-BYTAHOUCYIIb®OHATY,
BKPUTUX KWLLKOBOPO34YNHHOIO OBOJIOHKOIO

K.C.Bypdak, T.I SipHux, M.l.bopuieecbka, I.5.5IH4yK

Knrovoei crioea: 0onoMmixkHi pe4o8UHU; cyMicHicmb;, adememioHiH 1,4-6ymaHoucynbgboHam;
rnigkose nokpummsi

LornomixxHi pedyosuHu € Hegid’eMHUMU CKralosuMU Mali>Ke 8CiX JliKapCbKUX nperapamis, siki 00380~
nsarome Habagamu maci 0r19 mabriemyegaHHsi He0bXiOHUX MEXHOI02iYHUX ernacmusocmed, wo 3abes-
rneyyroms mMoYHicmb 003y8aHHS, HanexHy MiyHicme i posnadaHHs mabremok. [lpome ripu po3pobuyi
npernapamy cnid 38axkamu He fiuwe Ha ridbip pauioHanbHo20 cknady, a U epaxogysamu me, Wob 0o-
MOMIXKHI KOMITOHEHMU He 8r1/1usasiu Ha e/1acmueocmi akmueHo20 ¢hapMauesmuyHo20 iHepedieHma
ma He ripu3eoduriu 9o tioeo deepadauii. Y xodi pobomu 6yrno nidibpaHo i 0brpyHmMosaHo onmumarib-
Hul cknad mabsemok Ha ocHosi cybcmaHUuii adememioHiHy 1,4-6ymaHducynbgoHamy, 008edeHO
CYMICHICMb 8CiX KOMMOHEHMI8, W0 8x005imb 0 daHO20 JliKapCbKo20 3acoby.

PA3PABOTKA COCTABA TABJIETOK HA OCHOBE AAJEMETUOHUH
1,4-BYTAHOUCYNb®OHATA, NOKPbITbIX KNLWEYHOPACTBOPUMOWN OEONOYKON
E.C.Bypoak, T.ISAApHbix, M.U.Bopuwieeckasi, N.B.5SH4yK

Knroveenble crioea: ecriomMozameribHble 8eujecmea; coeMecmumMocmb; a0eMemuoHUH
1,4-6ymaHdoucynbhoHam, MnieHOYHOE MoKpbImue

BcriomoeamernbHble geuwjecmeaa s16/1510mcsi HeOMbEeMIeMbIMU COCMAasISIUWUMU MOYMu 8cex Jiekap-
CMeeHHbIX fperapamos, Komopble nosgonsom ripudasams macce 0nsi mabrnemuposaHusi Heobxodu-
Mble mexHorioau4yeckue ceolicmea, obecrnequsaroujue moyHocmes Ao3uposaHusi, Hadnexaulyro npoy-
Hocmb u pacriadaemocme mabrnemok. O0Hako rpu paspabomke npernapama credyem y4umbigamb
He morbko Modbop payuoHabHO20 cocmasa, HO U y4umbigamb Mo, Ymobbl 8CcrioMo2ameribHbie
KOMIMOHEHMbI He 8/IUSI/IU Ha ceolicmea akmugHO20 hapMauesmuyecko2o uHepedueHma u He rpu-
800usnu K eeo Oeepadayuu. B xo0e pabomesi 6bi1 modobpaH u 06ocHo8aH orimuMaribHbIU cocmas
mabnemok Ha ocHoge cybcmaHuyuu adememuoHuHa 1,4-6ymaHducynsghoHama, dokazaHa cosme-
CMUMOCMb 8CEX KOMITOHEHMO8, KOMOpPbie 8X005IM 8 cocmas fiekapcmeeHHo20 cpedcmeaa.



