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Visual feature extraction combining dissolution testing for the study
of drug release behavior of gliclazide modified release tablets
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(1. Key Laboratory of Drug-Targeting and Drug Delivery System of the Education Ministry and Sichuan Province, West
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Key Laboratory for Quality Research and Control of Chemical Medicine, Chengdu Institute for Drug Control,Chengdu
610046, China)

Abstract: Oral solid dosage forms require processes such as disintegration and dissolution to release the drug
before it can be absorbed and utilized by the body. In this manuscript, imaging technology was used to
continuously visualize and characterize the in vitro static drug release process of gliclazide modified release tablets
from 15 manufacturers, combined with the traditional method of in vitro dissolution testing, to determine the
release profile of gliclazide modified release tablets, to evaluate the similarity of the release profiles by using the
similarity factor (f,) method and based on the analysis of the release profiles fitted with a variety of mathematical
models. The results indicate that the gliclazide modified release tablets produced by 14 companies are hydrophilic
gel matrix tablets. Compared to the reference listed drug, the release profiles of formulations from 11 companies
show high similarity (f, > 50) to the reference. Among these, formulations with visual characteristics similar to the
reference exhibit similar release curves. This study provides an alternative method for the in vitro consistency
evaluation of gliclazide modified release tablets, aiming to assess the in vitro release behaviour of generic

formulations more accurately and comprehensively.
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Figure 1 Visualization evaluation system
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Side view
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Top view

Figure 2 Representative disintegration images of gliclazide modified release tablets in pH 7.4 phosphate buffer solution. Three inde-

pendent studies were conducted for each tablet type
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Figure 3 The typical morphological disintegration characteristics of gliclazide modified release tablets in pH 7.4 phosphate buffer solution.

The upper panel displays the overall erosion pattern, while the bottom panel provides a detailed, magnified view of the corresponding area.
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Figure 4 The release curves of gliclazide modified release

tablets from different manufacturers in pH 7.4 phosphate buffer
solution. 01 represents the reference listed drug of gliclazide
modified release tablets, 02 - 15 represent the generic drugs from

different manufacturers. n = 6, x + s
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Table 1 Similarity factor f, results of generic preparations from different enterprises

Generic drug 02 03 04 05 06 07

08 09 10 11 12 13 14 15

f 39.2 62.2 67.5 56.0 40.3 713

82.5 51.7 74.5 74.1 56.1 70.5 76.9 46.2
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Table 2 Multiple model fitting of drug release data

Drug Zero-order First-order Higuchi Korsmeyer-Peppas
R k, I§ k, R k, n I§
01 0.966 71 0.069 37 0.993 69 32.551 35 0.981 84 12.652 02 0.802 75 0.983 82
02 0.766 37 0.250 62 0.967 70 28.364 52 0.899 78 28.092 68 0.486 93 0.898 62
03 0.970 63 0.079 6 0.996 98 28.866 69 0.988 63 12.711 23 0.761 77 0.991 19
04 0.944 43 0.105 56 0.995 86 32.33353 0.989 39 16.176 48 0.711 15 0.980 66
05 0.916 51 0.115 76 0.984 59 34.187 09 0.971 78 17.598 38 0.698 56 0.959 51
06 0.969 2 0.112 31 0.996 22 21.387 74 0.995 37 12.664 21 0.665 07 0.998 15
07 0.956 15 0.080 91 0.991 88 33.428 23 0.983 31 14.021 91 0.773 36 0.979 31
08 0.968 39 0.084 22 0.998 01 31.139 22 0.986 28 14.23197 0.749 99 0.990 10
09 0.993 41 0.051 86 0.997 49 26.650 37 0.972 58 10.489 3 0.814 80 0.998 34
10 0.947 2 0.096 53 0.993 96 32.559 1 0.985 43 15.218 44 0.734 88 0.978 33
1 0.979 13 0.078 46 0.996 94 29.922 08 0.982 92 13.910 09 0.750 13 0.994 60
12 0.981 36 0.087 74 0.996 04 26.429 00 0.985 11 13.545 52 0.718 78 0.997 09
13 0.944 55 0.101 57 0.992 11 32.032 63 0.980 25 15.884 25 0.717 44 0.976 58
14 0.983 34 0.051 49 0.996 97 31.664 97 0.976 89 11.257 19 0.8415 0.992 39
15 0.979 68 0.071 25 0.999 93 25.161 64 0.989 26 10.661 93 0.777 61 0.996 14
Table 3 In vitro consistency evaluation of gliclazide modified irj' -I;Q

release tablets. +: similar vs 01; —: not similar vs 01; The reference

listed drug is 01

Generic drug Release curve Visualization feature
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