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Preparation and Prescription Optimization of Ketorolac Tromethamine Biphasic Controlled —

Release Tablets
SHI Lin"?,ZENG Yuan®,LIU Hui'’,XU Ningning’

(1. School of Pharmacy ,Hubei University of Science and Technology,Xianning ,Hubei,China 437100; 2. Department of Pharmacy,Medical Support
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Abstract: Objective To prepare ketorolac tromethamine biphasic controlled — release tablets, and to optimize their prescription.
Methods The content of ketorolac tromethamine in the samples was determined by the high — performance liquid chromatography
(HPLC) method,and the cumulative release rate was calculated. The effects of filler, disintegrating agent, lubricant in rapid — release
layer and coating weight gain of controlled — release layer on the in wvitro release behavior of samples were investigated by the
single factor test. The prescription of ketorolac tromethamine biphasic controlled — release tablets was optimized by the Box —
Behnken design — response surface methodology, with the total mass of rapid — release layer, the mass proportion of magnesium
stearate in rapid — release layer and the coating weight gain of controlled — release layer as the investigation factors,and with the
one — hour, 16 — hour cumulative release rates and the hardness as the evaluation indicators. Then,the verification test was carried out.
Results The optimal prescription of ketorolac tromethamine biphasic controlled — release tablets was as follows: the total mass of
rapid — release layer was 320 mg, with microcrystalline cellulose (MCC) as the filler, cross — linked carboxymethylcellulose sodium
(CCMC — Na) as the disintegrating agent,4.4 mg magnesium stearate as the lubricant,and the coating weight gain of controlled —
release layer was 14.4%. The one — hour cumulative release rate of the prepared prescription was 19.14%, the 16 - hour
cumulative release rate was 93.58%, and the hardness was 47 N. The deviation between the measured value and the predicted
value was in the range of — 6.18% to 1.08%. Conclusion The prepared ketorolac tromethamine biphasic controlled — release
tablets have the rapid and long — term biphasic release characteristics required for clinical treatment, which are new type of

prescription that can effectively relieve pain.
Key words: ketorolac tromethamine; biphasic controlled — release tablets; preparation process; cumulative release rate;response surface

methodology
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Fig.2 Drug release profiles in vitro
2.4 SFHK
RISt i B Z R IR S5 R n OB R B
(RZE A, mg) B2 MR AR B i i 5 L (I B, %) Ml
BERIZEAARME (NE C, %) 2y Y B T i £
FLIH &K oK JH Box — Behnken Wi J i i 45 1 = [H 2 =K
A, D1 h RBUBEE Y, (%) (16 h BB UE Y,

60

(%) FUE B Vi (N) AR e bn o R 5K W3R 4, 5056
Wt M A FRAR I E S R LR 5.
Fx4 BEEGSKE

Tab.4 Factors and their levels

K- B % A(mg) B % B(%) B # C(%)
1 200 0.5 12
0 300 1.0 14
-1 400 1.5 16
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Tab.5 Design and results of Box — Behnken test

Fa5 A% Y, (%) Y,(%)  Yi(N)
A B C
10 0 -1 1 20. 11 97. 04 34.5
-1 1 0 19.24 93.26 54.3
-1 0 1 19. 96 96. 58 47.2
17 0 0 0 19.32 94.21 42.8
15 0 0 0 19. 35 94. 56 43.2
12 0 -1 -1 16. 24 90. 23 34.9
5 1 0 1 21.33 99. 40 27.3
7 1 0 -1 17.13 91.24 28. 1
14 0 0 0 19. 48 94. 81 41.9
9 0 1 1 19.93 96. 89 52.1
8 -1 0 -1 15.78 89.59 53.6
1 1 1 0 19. 89 95.32 29.6
3 1 -1 0 19. 95 95. 68 28.3
13 0 0 0 19. 68 95.21 41.7
11 0 1 -1 16.03 89.57 40.9
4 -1 -1 0 19.23 93.99 52.3
16 0 0 0 19.73 95. 67 43.1
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Fig.3 Response surface diagrams
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Tab.7 Measured and predicted values of the optimal prescription

FE A7 TR A FME AR E (%)

1 h BARERIEL(%) 19.1037  19.23 0. 66
19.31 1.08
18. 89 -1.12
16 h R A E (%) 93. 865 93.25 -0.66
93.17 -0.74
94.32 0.49
A E(N) 49.35 47.20 -4.36
47.50 -3.75
46. 30 -6.18
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