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Abstract: Objective Cefixime was enveloped in f-cyclodextrin (HP-B-CD) to cover up its bad smell, and directly pressed into
orally disintegrating tablets to speed up the dissolution of the drug and improve the bioavailability. Methods The inclusion methods
were physical mixing and grinding methods to prepare inclusion compounds in different proportions (cefixime API and HP- $- CD
ratiowas 1 - 1, 1 . 2, and 1 . 3). HPLC method was used to detect the mass fraction and dissolution of cefixime in the inclusion
complex, and combined with taste testing, the preparation method and proportion of the inclusion complex are screened. Box-
Behnken design (BBD) was used to optimize the prescription of cefixime orally disintegrating tablets with the disintegration time
and hardness as reference indicators. Verify the optimal prescription process through powder flowability evaluation, content
determination, and in vitro drug dissolution validation. To investigate the pharmacokinetics of self-made cefixime orally
disintegrating tablets and reference formulations in Beagle dogs. To investigate the stability of self-made cefixime orally
disintegrating tablets stored at (40.0 = 2.0) °C and (75 £ 5)% constant temperature and humidity chamber for three months. Results
When the grinding method was adopted and the ratio of cefixime to f-cyclodextrin was 1 : 3, the results of flavor correction, drug

content, and drug dissolution in vitro were the best. The optimal prescription screened: Inclusion complex containing 200 mg of
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cefixime, crospovidone 38.81 mg, microcrystalline cellulose 75.77 mg, mannitol 63.57 mg, lactose 15.35 mg, talc 2 mg, magnesium
stearate 2.5 mg, differential silica gel 1.5 mg, strawberry flavor 0.5 mg. The mixed powder of self-made oral disintegrating tablets
had good flowability, fast disintegration speed, hardness of (52.37 + 0.51) N, and good mechanical strength. Content > 98.93%. The
dissolution curves of self-made tablets and reference formulations in different media were similar, and the cumulative dissolution
rate of self-made tablets was higher. The bioavailability of self-made tablets was 110.08% of the reference formulation. The C,,, of
self-made tablets and reference formulation were 3.158 and 2.982 mg-L™", and the 7, of self-made tablets and reference formulation
were were 2.5 and 2.667 h. At 6.0, 8.0, and 10.0 h, the blood drug concentration of the self-made preparation significantly increased
compared to the reference preparation (P < 0.05). During storage, there were no significant changes in the appearance, content, and
in vitro drug dissolution of the tablets. Conclusion The prepared cefixime masking orally disintegrating tablets had stable process,
good powder flowability, good mechanical strength, fast disintegration speed, good taste, easy to take, high bioavailability, and can
exert efficacy faster, while maintaining good stability.
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Table 2 Bitter evaluation results
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Table 4 Effects of various factors on hardness and

dissolution
Fe 4 B C Y/N Y,/s
1 0 -1 +1 34.87+42.98  32.44+2.19
2 +1 +1 0 46.69+3.77  31.63+£2.48
3 0 0 48.81£3.42  34.594+2.62
4 +1 +1 52.824+3.10  34.81+1.18
5 -1 +1 54.44+2.51  55.56+4.63
6 +1 -1 31.37+£1.52  22.52+1.79
7 0 +1 -1 47.2341.32  35.63+£2.31
8 -1 -1 0 35.32+1.88  56.64+4.33
9 0 -1 -1 31.53+£1.99  35.82+3.08
10 +1 0 -1 42.94+3.09  28.544+2.04
11 0 49.21£3.05 36.394+2.93
12 0 49.1+2.44 35.37+2.65
13 0 50.73+£3.64  36.39+2.77
14 0 49.8142.14  35.31£3.08
15 -1 0 -1 46.64+2.35  64.57£5.02
16 +1 0 +1 43.21£2.27  34.0842.36
17 -1 0 +1 50.92+4.01  52.62+4.13
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Table 5 Variance analysis in regression models using BBD test
. Y, Y,
IR SFA U7 FiE PiH BEE CFHA ¥175 FH PH BEN
it 9 867.00 9633 140.17 <0.0001 &2  2017.37 22415 178.16 <0.0001 &3
A 1 66.67  66.76  97.14 <<0.0001  &F 158541 158541 1260.13 <<0.0001 &3
B 1 579.53 579.53 84328 <0.0001  &¥F 13.03 13.03 10.36 00147 B3
C 1 2271 2271 3305  0.0007 @ W3F 14.07 14.07 11.18 00123 B3
AB 1 3.61 3.61 525 0.0556 A&EE 25.96 25.96 20.63 00027 &3
AC 1 4.02 4.02 585  0.0462 BF 76.48 76.48 60.78 0.0001 &3
BC 1 1.27 1.27 1.84 02169 AREH 1.64 1.64 1.30 02913 AREFE
A 1 1120 1120 163 0.005 e 278.13 27813  221.07 <0.0001 = &3F
B 1 148.86 148.86 216.61 <0.0001  &3& 19.46 19.46 15.47 0.0057 W3
c 1 1640 1640 23.86  0.0018 43 6.22 6.22 4.94 0.0616 AE¥E
k22 7 4.81 0.69 — — — 8.81 1.26 — — —
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afiiR 7= 4 232 058 — — — 2.40 0.60 — — —
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Fx6 MARMELER
Table 6 Evaluation of physical properties of powder blends
EEE{RYN 0/° W2 /(mg-cm™) PRSLEE/(mg-cm™) P LL RIRIEH Y%
1 24.22+1.12 0.40+0.02 0.47+0.04 1.09+0.02 11.06+0.92
2 24.90+1.45 0.42+0.04 0.47+0.04 1.10+0.02 11.08+0.87
3 25.44+1.20 0.42+0.06 0.47+0.02 1.10+0.01 11.96+0.69
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Fig.2 HPLC chromatograms of test solution (A), control
solution (B), and negative control solution (C)
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Table 7 Verification test results

fit=5 PADRER N I SIS R /s g /N TR EE/%
20200806 P e VEEE 33.47 51.87 AU S 99.78
20200807 PEE RN EEES 32.89 52.34 ok 98.93
20200808 FEE e EES 34.01 52.89 JoTE bR 99.57
=100 A 100 B 100 100
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90
5 0
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A-water; B-pH 1.2 hydrochloric acid solution; C-pH 7.5 phosphate buffer solution; D-pH 6.8 phosphate buffer
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Fig. 3 Comparison of in vitro dissolution profiles in different media
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Fig. 4 HPLC chromatography of blank serum (A), cefacoxime+internal standard (B), blank serum with cefixime (C), and

serum sample after administration to Beagle dogs (D)
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Table 8 Recovery rate and intra day and inter day

precision of cefixime determination method in serum

B‘i%%ﬁ? 2% RSD/ 8 RSD/%‘
FE/(mg- L™ % HW H (1]
0.156 102.3£3.9 3.8 4.55 5.38
1.250 98.4+5.0 5.1 1.99 5.18
5.000 93.0+44.7 5.1 3.69 8.35
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Fig. 6 Beagle dogs' average serum concentration-time

curve after administration of cefixime ODT and reference
tablets (x+s, n=6)
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Table 9 Main pharmacokinetic parameters of self-made
and reference tablets in Beagle dogs after oral
administration (.;':I:s, n=6)
ZH AL SRIETENE
AUC,., mgL"h" 22.339+3.894
AUC,-, mg-L"h™ 24.577+£5.272

Z Hetfil 5l
19.609+1.991
22.325+4.792

fras h 2.50040.548 2.667+£0.516
Come mg-L™" 3.158+0.086 2.982+0.119
tn h 7.156+3.662 8.828+8.065
Cl/F Lh! 2.115+0.456 2.317+0.441
1 L 20.699+7.608 26.226+0.516
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Table 10 Stability study results under accelerated

conditions
i i|)/ H A FTEY% %
0 PR N VBEE] 99.93 98.21+1.23
1 PR NV EEE] 99.02 96.43+1.40
2 PR N EIYE] 9841 96.78+1.65
3 PRGNS 98.73 96.12+1.87
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