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Abstract: The association rule analysis is a model that describes the correlation between two or more things.
The Apriori algorithm is a classic method of association rule analysis used to discover frequent item sets from
large-scale datasets. In this review, the Apriori algorithm was used to analyze the usage rules of excipients from 28
formulations of commercially available orally disintegrating tablets (ODTs) and 77 formulations of ODTs collected
from literatures. Statistical analyses were conducted on the usage frequency of excipients, preparation processes,
and tablet weight of the ODTs. Meanwhile, the influence of mannitol on the taste of ODTs was explored. The results
show that commercially available ODTs focus on the addition of flavoring and taste-masking agents as well as
colorants to improve compliance. ODTs in literatures focus on adding glidants and flavoring agents to improve the
quality of ODTs. Powder direct compression is currently the mainstream process for preparing ODTs. Mannitol,
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microcrystalline cellulose, and magnesium stearate are the core excipients for the composition of ODTs prepared

by this method. Crospovidone is the most commonly used super-disintegrating agent, and aspartame is the most

commonly used flavoring agent. Moreover, mannitol can improve the taste of ODTs to a certain extent and reduce

the addition of sweeteners. Finally, the development of excipients for ODTs was prospected. Through statistics,

analysis and induction, this review aims to provide references for the formulation design of ODTs as well as

application and development of excipients for ODTs.
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Figure 1 The weight statistics of ODTs in literatures. ODTs:
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Figure 2 The technology statistics of ODTs
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Figure 3 Statistics of the quantity of excipients used in ODTs
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Table 1 The frequency statistics of excipients used in formulations of ODTs (Frequency = 3)
Excipient Frequency Relative frequency/% Source
Magnesium stearate 23 82.14 Formulations from commercially
Microcrystalline cellulose 22 78.57 available ODTs
Mannitol 19 67.86
Aspartame 19 67.86
Crospovidone 10 35.71
Lactose 9 32.14
Citric acid 8 28.57
Croscarmellose sodium 8 28.57
Sodium bicarbonate 8 28.57
Silicon dioxide 5 17.86
Hydroxypropyl cellulose 5 17.86
Sodium starch glycolate 5 17.86
Orange essence 4 14.29
Low-substituted hydroxypropyl cellulose 4 14.29
Glycine 4 14.29
Ferric oxide (yellow) 4 14.29
Sodium starch glycolate 4 14.29
Carboxymethylcellulose calcium 4 14.29
Colloidal silicon dioxide 4 14.29
Mint essence 3 10.71
Talc 3 10.71
Sucralose 3 10.71
Ethylcellulose 3 10.71
Mannitol 59 76.62 Formulations of ODTs in literatures (split
Magnesium stearate 54 70.13 co-processed excipients)
Microcrystalline cellulose 49 63.64
Crospovidone 32 41.56
Colloidal silicon dioxide 24 31.17
Aspartame 23 29.87
Croscarmellose sodium 22 28.57
Talc 21 27.27
Lactose 16 20.78
Sodium starch glycolate 14 18.18
Povidone 10 12.99
Sucralose 9 11.69
Low-substituted hydroxypropyl cellulose 8 10.39
Sodium stearyl fumarate 8 10.39
Sorbitol 7 9.09
Orange flavoring 6 7.79
Citric acid 6 7.79
Saccharin sodium 6 7.79
Xylitol 5 6.49
Acesulfame 4 5.19
Hydroxypropyl betadex 4 5.19
Aminomethacrylate copolymer 3 3.90
Mint flavoring 3 3.90
L-Menthol 3 3.90
Betacyclodextrin 3 3.90
Strawberry essence 3 3.90
Starch 3 3.90
Copovidone 3 3.90
Cross linked cassia fistula gum 3 3.90
Polyethylene glycol 3 3.90
Maltitol 3 3.90
Gelatin 3 3.90
Sodium dodecyl sulfate 3 3.90
Anhydrous calcium phosphate 3 3.90
Magnesium stearate 54 70.13 Formulations of ODTs in literatures
Mannitol 46 59.74 (reserve co-processed excipients)
Microcrystalline cellulose 43 55.84
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Continued
Excipient Frequency Relative frequency/% Source
Aspartame 23 29.87
Crospovidone 23 29.87
Talc 21 27.27
Colloidal silicon dioxide 21 27.27
Croscarmellose sodium 20 2597
Lactose 12 15.58
Sodium starch glycolate 12 15.58
Sucralose 9 11.69
Povidone 8 10.39
Sodium stearyl fumarate 8 10.39
Orange flavoring 6 7.79
Low-substituted hydroxypropyl cellulose 6 7.79
Citric acid 6 7.79
Saccharin sodium 6 7.79
Acesulfame 4 5.19
Hydroxypropyl betadex 4 5.19
Sorbitol 4 5.19
F melt” type ¢ 3 3.90
Lactopress” 3 3.90
Parteck” ODT 3 3.90
Aminomethacrylate copolymer 3 3.90
Mint flavoring 3 3.90
L-Menthol 3 3.90
Betacyclodextrin 3 3.90
Strawberry essence 3 3.90
Cross linked cassia fistula gum 3 3.90
Polyethylene glycol 3 3.90
Gelatin 3 3.90
Sodium dodecyl sulfate 3 3.90
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Figure 4 Association rule analysis network diagram of ODTs in literatures (split co-treated excipients). A: Strong link; B: Medium link;

C: Weak link

Table 2 Association rules of ODTs in literatures (sorted by rule support). MCC: Microcrystalline cellulose; MgSt: Magnesium stearate;
XPVP: Crospovidone

No. Excipient Rule support/% Confidence/% Lift
1 MCC—MgSt 50.649 79.592 1.135
2 MgSt—>MCC 50.649 72.222 1.135
3 MgSt—Mannitol 50.649 72.222 0.943
4 Mannitol—MgSt 50.649 66.102 0.943
5 MCC—Mannitol 48.052 75.510 0.985
6 Mannitol>MCC 48.052 62.712 0.985
7 MCC-MgSt—Mannitol 37.662 74.359 0.970
8 MgSt-Mannitol—>MCC 37.662 74.359 1.168
9 MCC-Mannitol—MgSt 37.662 78.378 1.118

10 XPVP—Mannitol 32.468 78.125 1.020
11 XPVP—MgSt 29.870 71.875 1.025
12 Aspartame—MgSt 24.675 82.609 1.178
13 Colloidal silicon dioxide—Mannitol 24.675 79.167 1.033
14 XPVP—MCC 24.675 59.375 0.933
15 Talc—MgSt 23.377 85.714 1.222
16 Aspartame—MCC 22.078 73.913 1.161
17 Croscarmellose sodium—MgSt 22.078 77.273 1.102
18 Croscarmellose sodium—Mannitol 22.078 77.273 1.008
19 XPVP-Mannitol—MgSt 22.078 68.000 0.970

20 XPVP-MgSt—Mannitol 22.078 73.913 0.965

21 Aspartame—Mannitol 20.779 69.565 0.908
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Figure 5 Association rule analysis network diagram of commercially available ODTs. A: Strong link; B: Medium link; C: Weak link

Table 3 Association rules of commercially available ODTs (sorted by rule support)

No. Excipient Rule support/% Confidence/% Lift
1 MCC—MgSt 67.857 86.364 1.051
2 MgSt—>MCC 67.857 82.609 1.051
3 Mannitol—~MgSt 60.714 89.474 1.089
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No. Excipient Rule support/% Confidence/% Lift
4 MgSt—Mannitol 60.714 73.913 1.089
5 Aspartame—MgSt 53.571 78.947 0.961
6 MgSt— Aspartame 53.571 65.217 0.961
7 Mannitol>MCC 53.571 78.947 1.005
8 MCC—Mannitol 53.571 68.182 1.005
9 Aspartame—MCC 50.000 73.684 0.938
10 MCC—Aspartame 50.000 63.636 0.938
11 Mannitol-MCC—MgSt 50.000 93.333 1.136
12 MCC-MgSt—Mannitol 50.000 73.684 1.086
13 Mannitol-MgSt—MCC 50.000 82.353 1.048
14 Aspartame—Mannitol 42.857 63.158 0.931
15 Mannitol—Aspartame 42.857 63.158 0.931
16 MCC-MgSt—Aspartame 39.286 57.895 0.853
17 Aspartame-MCC—MgSt 39.286 78.571 0.957
18 Aspartame-MgSt—MCC 39.286 73.333 0.933
19 Aspartame-Mannitol—MgSt 35.714 83.333 1.014
20 Mannitol-MgSt—Aspartame 35.714 58.824 0.867
21 Aspartame-MgSt—Mannitol 35.714 66.667 0.982
22 XPVP—Mannitol 32.143 90.000 1.326
23 XPVP—MgSt 32.143 90.000 1.096
24 XPVP—MCC 28.571 80.000 1.018
25 Citric acid—>MCC 28.571 100.000 1.273
26 Sodium bicarbonate—Mannitol 28.571 100.000 1.474
27 Sodium bicarbonate—>MCC 28.571 100.000 1.273
28 Sodium bicarbonate-Mannitol>MCC 28.571 100.000 1.273
29 Sodium bicarbonate-MCC—Mannitol 28.571 100.000 1.474
30 Mannitol-MCC—Sodium bicarbonate 28.571 53.333 1.867
31 XPVP-Mannitol>-MCC 28.571 88.889 1.131
32 XPVP-MCC—Mannitol 28.571 100.000 1.474
33 Mannitol-MCC—XPVP 28.571 53.333 1.493
34 XPVP-Mannitol—>MgSt 28.571 88.889 1.082
35 XPVP-MgSt—Mannitol 28.571 88.889 1.310
36 Aspartame-Mannitol>MCC 28.571 66.667 0.848
37 Aspartame-MCC—Mannitol 28.571 57.143 0.842
38 Mannitol-MCC— Aspartame 28.571 53.333 0.786
39 Sodium bicarbonate—MgSt 25.000 87.500 1.065
40 Lactose—Aspartame 25.000 77.778 1.146
41 Lactose>MCC 25.000 77.778 0.990
42 Lactose—>MgSt 25.000 77.778 0.947
43 XPVP—Aspartame 25.000 70.000 1.032
44 Sodium bicarbonate-Mannitol—>MgSt 25.000 87.500 1.065
45 Sodium bicarbonate-MgSt—Mannitol 25.000 100.000 1.474
46 Sodium bicarbonate-MCC—MgSt 25.000 87.500 1.065
47 Sodium bicarbonate-MgSt—MCC 25.000 100.000 1.273
48 XPVP-MCC—MgSt 25.000 87.500 1.065
49 XPVP-MgSt—MCC 25.000 77.778 0.990
50 Sodium bicarbonate-Mannitol-MCC—MgSt 25.000 87.500 1.065
51 Sodium bicarbonate-Mannitol-MgSt—MCC 25.000 100.000 1.273
52 Sodium bicarbonate-MCC-MgSt—Mannitol 25.000 100.000 1.474
53 Mannitol-MCC-MgSt—Sodium bicarbonate 25.000 50.000 1.750
54 XPVP-Mannitol-MCC—MgSt 25.000 87.500 1.065
55 XPVP-Mannitol-MgSt—>MCC 25.000 87.500 1.114
56 XPVP-MCC-MgSt—Mannitol 25.000 100.000 1.474
57 Mannitol-MCC-MgSt—XPVP 25.000 50.000 1.400
58 Aspartame-Mannitol-MCC—MgSt 25.000 87.500 1.065
59 Aspartame-Mannitol-MgSt—MCC 25.000 70.000 0.891
60 Aspartame-MCC-MgSt—Mannitol 25.000 63.636 0.938
61 Mannitol-MCC-MgSt— Aspartame 25.000 50.000 0.737
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Figure 6 The usage of taste-masking agents in ODTs. A: ODTs without mannitol in literatures; B: ODTs containing mannitol in literatures;

C: Commercially available ODTs without mannitol; D: Commercially available ODTs containing mannitol
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