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alkali-soluble polysaccharide was characterized by Fourier transform infrared spectroscopy (FTIR), X-ray powder
diffraction (XRD), and differential scanning calorimetry (DSC). The physical morphology of alkali-soluble
polysaccharide and ethyl cellulose (EC) was investigated by scanning electron microscopy (SEM), and the focus
on angle of repose, bulk density, tapped density, Carr index, interparticle porosity, cohesion index, Hausner ratio,
etc. The physical fingerprints were drawn, and the powder properties were evaluated by multivariate analysis.
Diclofenac sodium extended-release tablets were prepared by direct compression method using alkali-soluble
polysaccharide and EC as insoluble backbone materials to evaluate the basic properties of the extended-release
tablets, investigate the in vitro drug release behavior and study the release mechanism. The results showed that
alkali-soluble polysaccharide is a semi-crystalline polymer with smooth lamellar structure, and its stacking and
compressibility are stronger than EC. The in vitro release experiments showed that the slow release performance of
alkali-soluble polysaccharide is stronger than EC, and the release behavior of the prepared slow release tablets is in
accordance with the Higuchi model. The pore structure is formed inside the tablets during the release process, and
the release mode is pore diffusion release. The results of this study are of great significance for the development of
new slow-release materials and the rational use of resources.
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Table 1 Limit values and standardized conversion of the physical

quality indexes

Factor applied

Parameter Symbol Unit Limit value to v
Bulk density Da gem™®  0-1 10v
Tapped density Dc gem®  0-1 10v
Interparticle porosity Ie — 0-12 10v/1.2
Carr index IC % 0-50 v/5
Cohesion index Ted N 0-200 v/20
Hausner ratio H — 3-1 (30 - 10v)/2
Angle of repose o ° 50-0 10 = (v/5)
Loss on drying %HR % 10-0 10-v
Hygroscopicity %H % 20-0 10 - (v/2)
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Table 2 Formulation design for diclofenac sodium matrix tablets.

EC: Ethyl cellulose; MCC: Microcrystalline celluloses

F1/ F2/ F3/ F4/ F5/ Fe/ F7/ F8/
mg mg mg mg mg mg mg mg
Diclofenac sodium 100 100 100 100 100 100 100 100

Ingredient

Alkali-soluble — 9% — 120 — 150 — 195
polysaccharide

EC 99 — 120 — 150 — 195 —
MCC 105 105 75 75 45 45 — —
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Figure 2 Fourier transform infrared spectroscopy (FTIR) spectra

of alkali-soluble polysaccharide
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Table 3 The comprehensive properties and parameters of diffe-

rent samples (n =3, x = s)

Parameter Alkali-soluble polysaccharide EC

Dc/g-cm™ 0.55+0.01 0.39+0.01
Da/g-cm™ 0.46 + 0.00 0.34 + 0.00
Ie 0.38+£0.02 0.36 +0.04
IC/% 17.17 £ 0.87 1222 £ 1.57
Icd/N 148.33 £ 1.22 113.45+£1.88
IH 1.22+£0.01 1.14 £0.02
al® 3839+ 1.04 30.98 +0.70
%HR 2.75+0.34 1.70 +0.00
%H 3.20+0.33 4.60 = 0.00

Alkali-soluble polysaccharide

Figure 6 The physical fingerprint of samples
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Figure 7 A: Orthogonal partial least squares discrimination

analysis (OPLS-DA) score of differences between groups. a:
Alkali-soluble polysaccharide; b: EC. B: Variable importance for
the projection (VIP) analysis of differences between groups. Red:

Groups with VIP > 1; Green: Groups with VIP < 1
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Table 4 The hardness and friability of the sustained-release
tablets (n =20, x +s)

Formulation code Hardness/kg Friability/%
F1 9.37+0.35 0.09
F2 9.71 £0.31 0.03
F3 9.46 +0.42 0.28
F4 9.37+0.40 0.10
F5 8.70 £ 0.73 0.44
F6 8.72 +£0.54 0.25
F7 8.67 +£0.93 0.95
F8 8.98 +£0.56 0.05
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Figure 8 Release profile of diclofenac sodium sustained-release tablets. A: Release profile of F1 to F8 in pH 1.2 medium then in pH 6.8

medium; B: Release profile of F3 and F4 in pH 1.2 medium; C: Release profile of F3 and F4 in pH 4.5 medium; D: Release profile of F3
and F4 in pH 6.8 medium. n=3,x £
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Table 5 Studying the kinetics of release for the formulation

Formulation Zero order First order Higuchi
code k ” k ” k ”
Fl1 6.132 0.578 0.431 0.841 0.347 0.688
F2 7.400 0.939 0.296 0.925 0.392 0.982
F3 6.962 0.949 0.200 0.972 0.367 0.985
F4 6.682 0.968 0.155 0.981 0.358 0.992
F5 6.320 0.965 0.137 0.992 0.332 0.994
F6 5.974 0.977 0.105 0.993 0.313 0.999
F7 4.653 0.854 0.077 0911 0.251 0.932
F8 3.832 0.828 0.079 0.891 0.208 0.914

Figure 9 Physical appearance of tablets in 0, 2, 4, 8 and 14 h

Figure 10 SEM micrographs of the internal structure of tablets,
freeze-dried after the dissolution test. A, B: F3 at 100x (A) or 200%
(B) magnification; C, D: F4 at 100x (C) or 200x (D) magnifica-
tion. Scale bar: 100 um (A, C), 40 um (B, D)
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