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The choice of fillers when creating natural zeolite tablets
by the wet granulation method

Tablets are one of the most popular among all pharmaceutical dosage forms. Properties of tablets depend on a
number of factors; the content of excipients is the most important of them. Among the complex of excipients of different
functional orientation fillers, which can significantly affect the technological properties of tablets, in particular, hardness
and friability of tablets, occupy a special place.

Aim. To to select the optimal qualitative composition of fillers for obtaining natural zeolite tablets by the method of
wet granulation.

Materials and methods. The objects of research were natural zeolite tablets (10 mm in diameter) obtained by
pressing with the preliminary wet granulation. Model samples contained various fillers, which were the combination of
lactose with microcrystalline cellulose (MCC), sorbitol and powdered sugar. A balanced single-factor experiment with
equal duplication of experiments was used to select the optimal composition of excipients. Four quantitative factors
were studied. The quality of the tablets was assessed by the indicators of uniformity of mass, hardness, friability and
disintegration time. In the experiments the modern equipment was used. To conduct the tests the methods of the State
Pharmacopoeia of Ukraine (SPhU) were used.

Results and discussion. As a result of the analysis of the data obtained it has been found that both the type and
concentration of fillers affect the pharmaco-technological properties of tablets. The studies conducted showed that
among the types of fillers studied, including mixtures of lactose with MCC, sorbitol and powdered sugar in different
proportions, the best results according to four technological factors, namely uniformity of mass, hardness, friability and
disintegration time of tablets, were demonstrated by the combination of lactose with MCC in the ratio of 1 : 1. It was
this combination that we chose for further research to create natural zeolite.

Conclusions. The studies on selection of the qualitative composition of fillers for creation of natural zeolite tablets
by pressing with the preliminary wet granulation have been performed, and the optimal composition of fillers has been
proposed to provide the production of tablets which properties correspond to the current requirements of the SPhU.
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B. O. Pubauyk

Migbip HanoBHIOBaYiB ANsl CTBOPEHHA TabneTokK LeoniTy NpupoaHOro MeTogom

BOJIOroi rpaHynsauii

TabneTtkun — HainonynspHila cepeq ycix hapmaLleBTUYHMX NpenapartiB nikapcbka chopma. BnactmeocTi Tabnetok
3anexarb BiJ HU3KN YMHHVIKIB, HANBAXIMBILLMMU 3 SIKUX € BMICT JOMOMKHUX peqoBuH. Cepen KoMnnekcy A0NOMIKHUX
PEYOBUH Pi3HOT PYHKLIOHANBHOI CNPSMOBAHOCTI 0CO6MMBE MicLe NocigatoTb HANOBHIOBaYi, 34aTHI iICTOTHO BNMBaTH
Ha TEXHOMOTiYHI BNacTUBOCTI, 30KpEMa, MexXaHivHy MiLHICTb Ta CTUpPaHICTb TabneTok.

MeTa po6otu. O6paTtn skicHMI cknag HanoBHIOBaYiB ANs OTPMMaHHS TabneTok ueonity NpupoaHOro MeTogoMm
BOIOroi rpaHynsuii.

Marepianu Ta meTtoau. O6’ekTamn JocnigKeHb cnyrysanu TabneTtky LeoniTy npupogHoro (giametpom 10 Mm),
OTPUMaHi NpecyBaHHAM 3 MONepeaHbOK BOMOrok rpaHynsuieto. MogensHi 3pasky MIiCTUW Pi3Hi HAanoOBHIOBaui, WO
SABMSAOTE COOOI0 KOMBIHALLI0 NakTo3n 3 MiKPOKPMCTani4yHO Lientono3oto, copbiToM Ta LykpoBoto nyapoto. [ins sBubopy
ONTVManbHOTO CKIaAy HarmoBHIOBaYiB BUKOPUCTOBYBaNM 36anaHCcoBaHW 0gHOMAaKTOPHUIA EKCNIEPUMEHT 3 PiBHUM Oy6nto-
BaHHAM focnigis. Byno B1BYeHO 4 KinbkicHi dhakTopu. AKiCTb TabneTok OuiHIBanu 3a NokasHMKaMu OA4HOPIAHOCTI Macy,
MeXaHi4HOI MiLIHOCTi, CTUPaHOCTI Ta Yacy po3nazaHHs. Y focnigax BUKOPUCTOBYBanu cyvacHe obnagHaHHs. [Ins Tectis
KopucTyBanucsa metogukamu JepxasHoi hbapmakonei YkpaiHu.

Pe3ynbTaTty Ta ix 06roBopeHHs. Y pesynbraTi aHanidy oTpyMaHux faHux BCTaHOBIEHO, Lo Ha ddapmakoTex-
HOMOriYHi BNACTMBOCTI TabreTok BNMBalTh SIK BUA, TaK i KOHLEHTpaLis HanoBHoBauiB. [poBedeHi AOCNimKEeHHS Mo-
Kasanu, Lo 3 BUBYEHMX BMAIB HAMOBHIOBAYIB, L0 BKMOYany cymiwi naktosu 3 MKL,, cop6iTom Ta LyKpOBOK NMyapoto
y Pi3HOMY CniBBiAHOLUEHHI, HANKpaLLi pe3ynsTaTy 3a YOTPMa BUBYEHUMU TEXHOMOTYHUMMN DakTopamu, a came OfHO-
pigHICTIO Macy TabneTok, MexaHiYHO MILHICTIO, MOKA3HUKOM CTMPAHOCTI Ta YacoM po3nafaHHsi HarKpalli pesynsraTi
npoaeMoHCTpyBana KoMbiHaList NakTo3n 3 MiKpOKpUCTanivHO Lentono3oto y cniseigHoLweHHi 1 : 1. Came usa kombGiHa-
uis 6yna Hamm obpaHa Ans noganbLlUnX AOCHiAXKeHb 3i CTBOPEHHS TabneTok LeoniTy NpupoaHOro.

BucHoBku. [poBeaeHo aocnimkeHHs 3 nigbopy sKicHOro cknagy HanoBHIOBAYIB A5 OTPUMaHHS TabneTok Leoni-
TY NPUPOAHOIO NPECYBaHHAM 3 MOMEPEAHBbOK BOMOTO MPaHyrsLEd Ta 3anpornoHOBAHO ONTUMAITbHUIA CKITa[ HanoBHIOBA-
yiB, WO 3abe3nevyoTb OTPMMaHHA TabneTok, BMacTUBOCTI SKMX BiAMOBIAAOTb Aitodnm BuMmoram Y.

Knrovoei cnoea: yeonim rnpupodHul; kniHonmusnonim, mabnemku; ornoOMiKHI pe4o8UHU; Haro8HK08aYi; 8orio2a
epaHynayis
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B. O. Puibauyk

Bbi6op HanonHuTenen Ana co3gaHuUA TabneTok Leonuta NpMpogHOro MeTogom
BIaXXHOMW rpaHynAuum

TabneTtkn ABNATCA OQHOW 13 CaMbIX MOMYNSPHBLIX Cpeamn Bcex hapmaLleBTUYECKUX NekapcTBeHHbIX hopm. CeovicTBa
TabreTok 3aBMCAT OT psaa PaKTOPOB, BAXHEWLLMM 13 KOTOPbIX SABMAETCS COAepXaHne BCrioMoraTenbHbIX BELLECTB.
Cpeau komnnekca BCnoMoraTtenbHbIX BeLeCTB pas3fnMyHon yHKLMOHaNbHOM HanpaBneHHOCTM 0coboe MecTo 3aHu-
MatoT HaMofHNUTEN, KOTOPble CMOCOBHbI CYLLLECTBEHHO BMUSITL HA TEXHONMOMMYeckne CBOMCTBa TabneTok, B YacTHOCTH,
MeXaHUYeCKyto MPOYHOCTb N UCTUPAEMOCTb TabneTok.

Lenb pabotbl. BbibpaTh onTUManbHbI KAYECTBEHHBIN COCTaB HANOMHUTENEN A8 NonyvYeHus TabneTok ueonmra
NPUPOAHOro METOAOM BNAXHOW rpaHynsaumn.

Matepumanbi u metoabl. O6bekTamn nccnefoBaHWn CryxXunu Tabnetku ueonuta npmpogHoro (avametrpom 10 mm),
nonyyYeHHble NPeCccoBaHeM C NpeaBapuTENbHON BNaXHOW rpaHynaumein. MogenbHble 06pasubl cogepxanu pasnmy-
Hble HaMoNMHUTENu, NpeacTasnstowmne cobon KOMOBMHALMIO NaKTO3bl C MUKPOKPUCTaNIMYECKON Liensono3on, copom-
TOM U caxapHon nygpoi. [ins Bbibopa oNTMManbHOro cocTaBa HanomHUTENen UCNoMb30Banu cbanaHCMpPoBaHHbLIN
0QHOMaKTOPHbIA SKCMEPUMEHT C paBHbIM AyO6nupoBaHNeM OnbITOB. BbINo n3yyeHo 4 konnyecTBEHHbIX hakTopa.
KayecTBO TabneTok oLeHnBanu no nokasaTrensMm ogHOPOAHOCTM MaccChl, MEXaHN4ECKOW NMPOYHOCTN, UCTUPAEMOCTH 1
BpeMeHu pacnagaemocTu. B onbitax ncnonb3osanu coBpeMeHHoe obopyaosaHue. [ing npoBegeHns TeCToB Momb3o-
Banvcb Metogukamu ocyaapcTBeHHON hapmakonen YKpauHbi.

Pe3ynbraTthl M nx obcyxaeHue. B pesynsrate aHanuaa nonyvyeHHbIX 4aHHbIX YCTAHOBMEHO, YTO Ha dhapmako-
TEXHOMOrn4yeckre CBONCTBa TabneTok BAUSIIOT KaK BUA, TaK U KOHLEHTpaumsa HanonHuTenen. NposeaeHHble nccneno-
BaHWsi MoKasanwu, YTo Cpean U3y4YeHHbIX BUAOB HanormH1Tenen, BknoYvanwmux cmecu naktossl ¢ MKL, copbutom m ca-
XapHOW Myapon B pa3HOM COOTHOLLEHUN, NyYLIne pe3ynbTaThl N0 YeTbipeM U3yYeHHbIM TEXHONOrnYeckum daktopam,
a MEHHO OfJHOPOAHOCTW Macchl TabneTok, MexaHN4YecKkor NPOYHOCTU, UCTMPAEMOCTN U BPEMEHU pacnafaemMocTu
nydlne pesynsraTbl NPOAEMOHCTPMPOBana KOMOUHaLMSA NakTo3bl C MUKPOKPUCTaNIMYECKOM LIENsono3on B COOTHO-
weHun 1 : 1. meHHo aTa kombuHaums 6bina Hamu BeibpaHa ANns AanbHenWnX NccneaoBaHnii No co3aaHuo TabneTok
LeonuTta npupoaHoro.

BbiBoabl. [poBeaeHb! MccneaoBaHys No nogobopy Ka4eCTBEHHOrO COCTaBa HanonmHUTENen ANs noryYyeHns TabneTok
LeonuTa NpMpOAHOro NPeccoBaHeM C NpeaBapuUTENbHON BAAXXHOW rpaHynaumen n npeanoxeH onTuMarbHbIi COCTaB
HanonHutenen, obecneunBaroLLMX NonyyYeHe TabrneTok, CBOMCTBA KOTOPbIX COOTBETCTBYIOT AENCTBYOLNM TpeboBa-
Husm [FoY.

Knrouesnbie cnoesa: yeonum npupoOHbIl; KnuHonmunonum, mabnemku; ecriomo2ameribHble sewecmea;

HarnosiHumersu, erfaxkHas epaHyrnayus

Tablets are one of the most popular among all phar-
maceutical dosage forms. The main advantage of this
form is convenience for a patient, accuracy of dosing,
the ease of mass production and high cost effectiveness.
An integral part of most prescriptions of tablet formula-
tions is the presence of excipients that directly affect the
quality of the finished dosage form [1].

Excipients are used in tablets to facilitate the process
of manufacturing or to enhance the properties of the ac-
tive ingredient, and their rational choice is necessary when
obtaining tablets with adequate properties. Among the
complex of excipients of different functional orientation
a special place is occupied by fillers that are present in
almost all compositions of tablets. Fillers can serve a va-
riety of technological purposes, and not just to provide
the required weight of tablets. Along with moisturizers
they can also significantly affect the hardness and friabi-
lity of tablets. Therefore, their careful selection is neces-
sary when developing the dosage form composition [2, 3].

Polymers (dextrin, gelatin, polyvinylpyrrolidone, etc.),
sugars and polyols (dextrose, lactose, mannitol, sorbitol,
sucrose, etc.), amino acids (B-alanine, glycine, histidine),
salts and buffers (potassium and sodium acetate, calcium
chloride, citric acid, sodium citrate, sodium bicarbonate,
phosphates and potassium hydrophosphates, zinc chlo-
ride, etc.) are most widely used as fillers [4, 5].

In our previous studies on selection of the optimal
excipients for production of zeolite tablets by wet granu-
lation it was found that the best results for the pharmaco-
technological parameters of zeolite tablets were obtai-
ned when using 7 % potato starch paste (a binding com-
ponent), potato starch (a desintegrant) and calcium stea-
rate (a lubricant). Fillers were also studied, and their ef-
fect on the properties of natural zeolite tablets proved to
be very significant. Therefore, it requires a further de-
tailed study on the choice of representatives of this group
of substances in the formulation of tablets [6, 7].

The aim of the work was to select the qualitative
composition of fillers for obtaining natural zeolite tab-
lets by the method of wet granulation.

Materials and methods

The objects of research were natural zeolite tablets ob-
tained by pressing with pre-wet granulation. Tablets were
pressed on a laboratory tablet machine (Ukraine, Mariu-
pol Plant of Technological Equipment) using a 10 mm
diameter matrix. When preparing the formulation of tab-
lets the following ratios (per 1 tablet) were were used:
natural zeolite (clinoptilolite) — 0.400 g, filler — 0.08 g,
potato starch — 0.025 g, a binder solution (7 % potato
starch paste) —as much as suffices to obtain a plastic mass.
The mass was forced through a sieve with the particle
size of 2 mm and dried in a drying chamber at a tempera-
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ture of 50 °C. The dry mass was sieved through a sieve
with the particle size of 1 mm, lubricated with calcium
stearate in the amount of 1 % and compressed. When opti-
mizing the composition of tablets four quantitative fac-
tors were studied, such as uniformity of mass, hardness,
friability and disintegration time of tablets. In the experi-
ments the modern equipment for determining uniformity
of mass of tablets (RADWAG PS510/C/2, Poland), fria-
bility (Pharma Test D-63512 Hainburg, Germany), dis-
integration time (Pharma Test PTWS 120S, Germany)
and hardness (Pharma Test RTV 111 EP Hainburg, Ger-
many) was used. To conduct the tests the methods of
the State Pharmacopoeia of Ukraine (SPhU) were used [§].

To select the optimal filler a balanced single-factor
experiment with equal duplication of experiments was
used. The planning of the experiment was carried out ac-
cording to the algorithm given in the monograph “Mathe-
matical planning of the experiment when conducting re-
search in pharmacy” [9]. The adequacy of the models
and the statistical significance of the coefficients were
verified using the F-criterion. According to the results
of the experimental studies the dispersion analysis of
the experimental data was performed, and conclusions
were made about the effect of the type of the filler on
the quality indices of these tablets.

Results and discussion

Taking into account the properties of natural zeolite
[10] and the peculiarities of its further application as an
enterosorbent 9 types of fillers and their combinations
were chosen for our studies: al — the mixture of lactose
with microcrystalline cellulose (MCC) in the ratio of

1.0 : 0.5, a2 — the mixture of lactose with MCC in the
ratio of 1.0 : 1.0, a3 — the mixture of lactose with MCC
in the ratio of 0.5 : 1.0, a4 — the mixture of lactose with
sorbitol in the ratio of 1.0 : 0.5, a5 — the mixture of lac-
tose with sorbitol in the ratio of 1.0 : 1.0, a6 — the mix-
ture of lactose with sorbitol 0.5 : 1.0, a7 — the mixture
of lactose with powdered sugar in the ratio of 1.0 : 0.5,
a8 — the mixture of lactose with powdered sugar in the
ratio of 1.0 : 1.0, a9 — the mixture of lactose with pow-
dered sugar in the ratio of 0.5 : 1.0. The experimental
design matrix for a balanced single-factor plan of the
experiment and the results of the studies are presented
in Table.

As a result of the dispersion analysis of the experi-
mental data (see Table) the conclusion was made about
the effect of all fillers studied on the pharmaco-techno-
logical properties of the powdered mass and natural zeo-
lite tablets (clinoptilolite). Fig. 1 shows the effect of fil-
lers on the uniformity of mass of tablets. Attention should
be drawn to the fact that the uniformity of mass of tab-
lets for all fillers used corresponds to pharmacopoeial
standards. The best indicators were observed when adding
the mixture of lactose and MCC in the ratio of 1 : 1,
while the worst indicators were when adding the mixture
of lactose and sorbitol. In general, the effect of fillers
on the uniformity of mass can be represented in the fol-
lowing series a2 =al =a3 >a7 =a8 >a9>a4 >a5 =a6.

The results of the dispersion analysis have shown
that the hardness of tablets is influenced by all the ex-
cipients studied, and the value of their effects is different
(Fig. 2). The results obtained indicate that the best re-

Table
A balanced single-factor plan of the experiment and the results of the studies of natural zeolite tablets
(clinoptilolite)

Batch code Yo | Y Y Y Y Y | Y Y Y | Yl | Y
a1 - the mixture of lactose with MCC | a5 | g5 | 083 | 104 | 103 | 102 | 026 | 027 | 029 | 118 | 12 | 1.15
in the ratioof 1.0:0.5
a2 —the mixture of lactose with MCC | 20 | 2 | 75 | 106 | 108 | 108 | 0,25 | 027 | 024 | 115 | 113 | 1,16
in the ratioof 1.0: 1.0
a3 - the mixture of lactose with MCC |, o | 695 | 086 | 95 | 94 | 95 | 035|034 (034 |1.15] 1.1 | 095
in the ratioof 0.5: 1.0
a4 - the mixture of lactose with
B i e O e 225(225(225| 89 | 90 | 91 | 043|042 | 043|253 255|252
a5 - the mixture of lactose with 265| 27 | 268| 85 | 88 | 86 | 045|048 | 049|279 | 28 | 2.78
sorbitol (1.0: 1.0)
a6 - the mixture of lactose with 276 | 28 |279| 81 | 80 | 79 | 065|062 063 | 3.1 | 32 | 3.1
sorbitol (0.5:1.0)
a7 - the mixture of lactose with 165| 16 |162| 67 | 69 | 70 | 065 | 066|067 | 112|113 | 1.15
powdered sugar (1.0:0.5)
a8 - the mixture of lactose with 178 | 175|172 | 65 | 66 | 65 | 075|076 | 075|125 | 118 | 1.2
powdered sugar (1.0 : 1.0)
ad - the mixture of lactose with 195 (192 (197 | 59 | 62 | 61 | 088|091 | 09 | 095|092 | 093
powdered sugar (0.5 : 1.0)

Notes: y,, vy, ¥," - the uniformity of mass of tablets from the first, the second and the third series of the experiment, respectively, %;
Y. Yo ¥," — the hardness of tablets of the first, second and third series of the experiment, respectively, N; y,, y,, y," - the friability of tablets
of the first, second and third series of the experiment, respectively, %; y,, v, y," - the disintegration time of tablets of the first, second

and third series of experiment, respectively, min.
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sults are provided by the combination of lactose with
MCC, but addition of sorbitol and powdered sugar, on
the contrary, is negatively impacted on the hardness of
the resulting samples of tablets. It was determined that
when using the combination of lactose with MCC the
average value of the friability of tablets was maximal
and was 94.6-107.3 N depending on their ratio, and when
using lactose in the combination with sorbitol and pow-
dered sugar it decreased significantly and was 83.6-90 N
and 70.6-78.6 N, respectively. The best indicators were
also observed when adding the mixture of lactose with
MCC in the ratio of 1.0 : 1.0 (107.3 N). In general, the
effect of fillers can be represented as a2 > al >a3 > a4 >
aS=ab>a7 =al> ab.

The results of the dispersion analysis have shown
that the data obtained completely correlate with the values
of hardness, the effect of all types of fillers studied on
the friability of natural zeolite tablets (Fig. 3), and the

120

Fig. 1. The effect of fillers on the uniformity of mass of tablets

results fully comply with the requirements of the SPhU
[8]. By the effect on the friability of tablets fillers can be
placed in the following order: a2 =al >a3 > a4 =a5 >
a6 =a7>a8>ao.

The results of the dispersion analysis have shown
that only addition of sorbitol affects the disintegration
time in the direction of its increasing. Fig. 4 demonstra-
tes the values of the disintegration time of tablets de-
pending on the filler type. Among the excipients studied
the best results were obtained from granules containing
lactose in the combination with MCC and powdered su-
gar (0.9-1.21 min). By the effect on the disintegration
time of tablets fillers can be arranged in the following
sequence: a9 =a3 =a7 =a2 =al =a8 > a4 > a5 > ab.

The studies conducted showed that among the types
of fillers studied, including mixtures of lactose with MCC,
sorbitol and powdered sugar in different proportions, the best
results according to four technological factors, namely

100 A

80 -

60
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40 -

a2 al a3 a4
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Fig. 2. The effect of fillers on the hardness of tablets



ISSN 2415-8844 (Online) VISNIK FARMACII 4 (96) 2018 ISSN 1562-7241 (Print) 41
1
0.8
X 06
>
E
®©
= 04 L
0.2 %
0
a2 al a3 a4 a5 ab a7 a8 a9
Batch code
Fig. 3. The effect of fillers on the friability of tablets
3.5
3 o0
OC 0°0]
= o ou o
E 25 ) >0 o
- £0d 100 00
2 ) od 00 )
< Pod %0 09
8 3o DO 0.
5 od 00 0.0
S 15 o o) (o
> od 00 0.0
3 Pod X 09
B x 5o0)— b%] o0 0%l PR o0 5
5 Tt oo ) ) S 0% 020 oo 0%
>0 o 0. 0.¢ 0.0 0.0 o3(e (o) 0.«
00 00 0.0 () o 0« od 00 02,
0.5 o () o o o o
O T < R < TR < B R R < X
0 0.0 0.0 o) DO, © (e o.d 0.0 0.0
a9 a3 a7 a2 al a8 a4 a5 ab
Batch code

uniformity of mass, hardness, friability and disintegra-
tion time of tablets, were demonstrated by the combina-
tion of lactose with MCC in the ratio of 1 : 1. It was this
combination that we chose for further research to create
natural zeolite tablets.

CONCLUSIONS

1. The effect of fillers on the technological charac-
teristics of natural zeolite tablets has been studied; and

Fig. 4. The effect of fillers on the Disintegration time of tablets

the possibility of their production using the wet granu-
lation method has been confirmed.

2. The filler selected, namely, the mixture of lactose
with microcrystalline cellulose in the ratio of 1 : 1 has
shown better results; it will be used to obtain natural
zeolite tablets (clinoptilolite).
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interests to declare.

REFERENCES
1. Eyjolfsson, R. Design and Manufacture of Pharmaceutical Tablets / R. Eyjolfsson. — NY: Academic Press, 2014. — 55 p. https://doi.org/10.1016/

c2014-0-02382-9

2. Excipient selection can significantly affect solid-state phase transformation in formulation during wet granulation / S. I. Airaksinen,
M. Karjalainen, N. Kivikero et al. / AAPS PharmSciTech. — 2005. — Ne 6 (2). — P. 311-322. https://doi.org/10.1208/pt060241

3. Drug-excipient(s) interactions and compatibility study: A Review / M. Zaki Ahmad, A. Kumar, V. Kumar, S. Akhter // J. of Pharm.

Res. —2010. — Ne 3 (9). — P. 2092-2095.

Chaudbhari, S. P. Pharmaceutical Excipients: A review / S. P. Chaudhari, P. S. Patil // IJAPBC. —2012. — Ne 1 (1). — P. 21-34.
5. Pubauyk, B. JI. HanosuioBaui / B. J{. Pubauyx // ®apmanesruuna enuukiionesis. — Bua. 3-e, nomn. — K. : Mopion, 2016. — C. 1137.

Pubauyx, B. /I. BuB4ueHHS BIUTMBY TOMTOMIKHUX PEUOBHH Ha MPECYEMICTh MOPOIIKY LeomiTy npupoanoro / B. JI. Pubauyk, /1. B. Puba-

uyk // Bicauk dapmarii. —2010. — Ne 3. — C. 11-14.

7. Pribauyk, B. JI. Bei6op pannoHaIbHBIX BCIIOMOTATENIBHBIX BEIICCTB JIs CO3/IaHMs TabIeToK neonuta npuponHoro / B. JI. Peibauyk //

Penent. —2018. — Ne 4. — C. 484-491.



42 ISSN 1562-7241 (Print) BICHUMK ®APMALIII 4 (96) 2018 ISSN 2415-8844 (Online)

8. Jepxasna dapmaxones Yipainu :y 3 1. T. 1 / epxxaBue mianpuemctBo «HaykoBo-ekcriepTruii papmakoneitnuii nentpy. — X. : ep-
»aBHe mignpremMcTBo «HaykoBo-excnieprauit hapmakomneitauii nentpy», 2015, — 1128 c.

9. MareMarnyHe IUIaHYBaHHS SKCIIEPUMEHTY IIPU MPOBEICHHI HAyKOBUX HOCTikeHb B (papmamii / T. A. I'pomosuii, B. I1. Mapuentok,
JI. 1. Kyuepenko Ta iH. — TepHonins : Ykpmenkuura, 2008. — 368 c.

10. Peibauyx, B. JI. DxcriepuMeHTanbHas OIEHKa CBOWCTB IEOINTA IPUPOJHOTO C MO3HUIUH €T0 COOTBETCTBHS TPEOOBAHMSIM IS SHTEPO-
copbentoB / B. . Peibauyk // Penent. — 2016. — Ne 6. — C. 668-674.

REFERENCES
1. Eyjolfsson, R. (2012). Design and Manufacture of Pharmaceutical Tablets. New York:Academic Press, 55 p. https://doi.org/10.1016/
¢2014-0-02382-9

2. Airaksinen, S. 1., Karjalainen, M., Kivikero, N., Westermarck, S., Shevchenko, A., Rantanen, J., Yliruusi, J. (2005). Excipient selection
can significantly affect solid-state phase transformation in formulation during wet granulation. AAPS PharmSciTech, 6 (2), 311-322.
https://doi.org/10.1208/pt060241

3. Zaki Ahmad, M., Kumar, A., Kumar, V., Akhter, S. (2010). Drug-excipient(s) interactions and compatibility study: A Review. Journal
of Pharmacy Research, Ne 3 (9), 2092-2095.

Chaudbhari, S. P., Patil, P. S. (2012). Pharmaceutical Excipients: A review. IJAPBC, I (1), 21-34.
Rybachuk, V. D. (2016). Napovniuvachi. Farmatsevtychna entsyklopediia. (3 edition). Kyiv: Morion, 1137.
Rybachuk, D. V., Rybachuk, V. D. (2010). Visnik farmacii, 3, 11-14.

Rybachuk, V. D. (2018). «Retsept», 4, 484-491.

Derzhavne pidpryiemstvo «Ukrainskyi naukovyi ekspertnyi farmakopeinyi tsentr yakosti likarskykh zasobiv». (2015). Derzhavna far-
makopeia Ukrainy. (Vol. 1). Kharkiv, 1128.

9. Hroshovyi, T. A., Martsenyuk, V. P., Kucherenko, L. I., Vronska, L. V., Huryeyeva, C. M. (2008). Matematychne planuvannia ekspery-
mentu pry provedenni naukovykh doslidzhen v farmatsii. Ternopil: Ternopil State Medical University Ukrainian, 368.

10. Rybachuk, V. D. (2016). «Retsept», 6, 668 — 674.

® =N e

Information about authors:
Rybachuk V. D., Candidate of Pharmacy (Ph. D), associate professor of the Department of Industrial Technology of Drugs, National University of Pharmacy.
E-mail: v.d.rybachuk@gmail.com. ORCID: http://orcid.org/0000-0002-7887-0298
Binomocti npo aBTopis:
Pubauyk B. 1., kauj. papm. Hayk, ToueHT Kadeapu 3aBOJCHKOI TeXHOOTT JikiB, Hamionanbsuuii hapmaresridnuii ynisepentetr. E-mail: v.d.rybachuk@gmail.com.
ORCID: http://orcid.org/0000-0002-7887-0298
Caesienusi 00 aBTopax:
Peibauyk B. /1., kana. ¢papm. Hayk, ZOLEHT Kadeapsl 3aBOACKON TEXHOIOTHH JIeKapcTB, HannonanbHbIi GapMarieBTHIeCKHil yHHBEPCHTET.
E-mail: v.d.rybachuk@gmail.com. ORCID: http://orcid.org/0000-0002-7887-0298
Haoitiwna 0o peoaxyii 03.09.2018 p.



