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EXPERIMENTAL SUBSTANTIATION OF THE COMPOSITION OF ORALLY
DISINTEGRATING TABLETS
ZUPANETS LV., KOLISNYK T.E., RUBAN E.A.
National University of Pharmacy. Department of Industrial technology of drugs. Kharkiv,
Ukraine

The aim of this study was experimental search and selection of excipients (binders and disintegrants).
Different formulations of tablets with a diameter of 12 mm were obtained on a laboratory single-punch tablet
machine. Analysis of resistance to crushing and disintegration time was performed in accordance with the
requirements of the State Pharmacopoeia of Ukraine. In the first stage, binders that showed better resistance of
tablets to crushing were selected. In the second stage, the effect of disintegrants on the mechanical strength of
tablets and their disintegration time was investigated. According to the results, a binder which contributed to the
best crushing resistance and at the same time the shortest disintegration time of the tablets was found. The effect of
disintegrant on the quality of the tablets was also revealed, which consists in the increase of tablet hardness with
decreasing disintegration time. The findings of this study helped to select excipients which provide the best
technological properties of the tablets.

Introduction. Orally Disintegrating Tablets (ODT) represent a modern trend in solid dosage form
development. Significant advantages of ODT, in comparison with traditional tablets, include the
convenience of administration (due to no need to drink water) and the rapid onset of a therapeutic effect.
The main tasks to be solved in the development of ODT are the fast disintegration and providing the
required mechanical strength in accordance with pharmacopoeial requirements. The solution is to use
appropriate binders, disintegrants and optimal pressing pressure.

Aim. To conduct an experimental justification of the choice of excipients in a pharmaceutical
composition.

Materials and methods. Active pharmaceutical ingredients (API) [1 Actimask Acetaminophen
(SPI Pharma, USA), Glucosamine N-acetyl (PXPC, China). Lubricant [] sodium stearyl fumarate
(Lubripharm, SPI Pharma, USA). Binders [ copolymer polyvinylpyrrolidone with polyvinyl acetate
(PVP / PVA) (Plasdone S [1 630, Ashland, USA), polyvinylpyrolidone (PVP) (Plasdone K90D, Ashland,
USA; Kollidon 25 BASF, Germany). Disintegrants [1 crospovidone (Kollidon CL, BASF, Germany),
croscarmellose sodium (Parteck CCS, Merck, Germany). The studies were carried out according to the
methods of the State Pharmacopoeia of Ukraine (SPhU).

Results. According to the literature, the common binders in ODT are PVP and PVP/PVA [2]. To
select binders, each of them was mixed with the API in varying amounts. The critical point for dry bond
quality was resistance of tablets to crushing.

Various model compositions of biconvex tablets with a diameter of 12 mm were formulated with
the amount of binder of 2.5%, 5% and 10% by weight of the API. The results are shown in Table 1.

Table 1

Resistance to crushing, N

The amount of binder based on the mass of API
Name 25% 5% 10 %
Kollidon 25 2811 2942 4903
Plasdone K90D 24, 3432 4217
Plasdone 5630 2542 4413 50,99
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Considering these results, it is possible to make a conclusion that the mechanical strength of the
tablets directly depends on amount of binders. Best results are obtained with 10 % Plasdone S-630 binder.

The next stage of the study was the choice of a disintegrant. According to the literature,
crospovidone and croscarmellose sodium are commonly used disintegrants for ODT [3]. Biconvex tablets
with a diameter of 12 mm with disintegrant in the amount of 5 % by weight of API were obtained.

The parameters of resistance to crushing and disintegration time were used as quality criteria. To
determine these parameters, the SPhU methods and standard pharmacopoeial testers were used. The
results are shown in Fig. 1.

Figure: 1 Results of the study of quality parameters of tablets
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According to Fig. 1, disintegrants affect not only disintegration time, but also mechanical
hardness of the tablets obtained. Thus, taking into account much shorter disintegration time of tablets
containing Kolidon CL as compared to those with Parteck CCS, the formulation with Plasdone S-630 and
Kolidon CL were chosen due to the highest resistance to crushing value.

Conclusions. The studies which have been carried out allowed choosing the appropriate type and
quantity of such excipients as binder and disintegrant in the ODT formulation. The effect of the
disintegrant on the mechanical hardness of tablets has been experimentally proven. Tablets with 10 % of
Plasdone S-630 and 5 % of Kollidon CL have the best quality indicators among all ODT formulations
studied.
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