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Abstract: [Objective] To prolong the maintenance time of the effective blood concentration of the drug,
generate a sustainable and stable bacteriostatic action, and avoid embryotoxicity and immunosuppression in
multi-dose continuous use of florfenicol. [Method] The test used hardened oil, polyethylene glycol and
glyceride as auxiliary materials. The florfenicol sustained-release granules were prepared by centrifugal spray
drying granulation method, and the content of florfenicol was determined by high performance liquid
chromatography (HPLC). Using release characteristics of the drug in different media (pH 1.2 hydrochloric acid
buffer, pH 4.3 acetate buffer and pH 6.8 phosphate buffer) as indicators, the dissolution tests of florfenicol

powder and self-made florfenicol sustained-release granules were carried out to investigate their in vitro release
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performances. [Result] The percentages of florfenicol actual contents in indicated contents of florfenicol

sustained-release granules prepared in four batches were 99.19%, 100.01%, 97.45% and 100.72%, and the
relative standard deviations (RSD) were 0.82%, 0.86%, 0.77% and 0.24% respectively. The florfenicol powder

was completely released within 0.25 h. The self-made florfenicol sustained-release granules were substantially

not released in simulated gastric fluid environment (pH 1.2 hydrochloric acid buffer), and released slowly under

simulated intestinal fluid environment (pH 4.3 acetate buffer and pH 6.8 phosphate buffer) with the release

amount of over 95% within 5 h. [ Conclusion] The drug in self-made florfenicol sustained-release granules is

homogeneous distributed, and the granules conform to China veterinary pharmacopoeia. Compared with

florfenicol powder, florfenicol sustained-release granules show good acid resistance and in vitro sustained-

release performance, which provides a reference for subsequent clinical trial research and clinical use of drugs.
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Table 1 Recovery rates of blank excipients for preparation of florfenicol sustained-release granules n=3
BN R [ /% Recovery rate
p/ug/mL) Release medium 1 2 3 X+SD RSD

40 pH 1.2 ERERZE M 98.33 98.50 98.63 98.49+0.12 0.13
pH 1.2 Hydrochloric acid buffer
pH 4.3 BEERZZ T 98.47 100.07 100.47 99.67+0.86 0.86
pH 4.3 Acetate buffer
pH 6.8 MRS MK 100.00 100.91 99.28 100.06+0.67 0.67
pH 6.8 Phosphate buffer

50 pH 1.2 ERER G M 100.74 99.46 100.98 100.39+0.67 0.67
pH 1.2 Hydrochloric acid buffer
pH 4.3 BEERZE T 100.33 101.13 100.28 100.58+0.39 0.39
pH 4.3 Acetate buffer
pH 6.8 BEFRZE M 99.35 100.03 100.22 99.87+0.37 0.37
pH 6.8 Phosphate buffer

60 pH 1.2 EhERZE M 98.93 98.29 98.70 98.64+0.26 0.27
pH 1.2 Hydrochloric acid buffer
pH 4.3 BEERZE T 100.84 100.13 100.93 100.63+0.36 0.35
pH 4.3 Acetate buffer
pH 6.8 BEMRZZ MK 98.82 100.40 101.03 100.08+0.93 0.93

pH 6.8 Phosphate buffer
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Table 2 Accuracy of blank excipients for preparation of florfenicol sustained-release granules n=6
B A JE 57 /% Florfenicol content
. N RSD/%
Release medium 1 2 4 5 6 X+SD
pH 1.2 ZhER G 100.60 101.02 100.95 99.32 98.87 99.51  100.05+0.84 0.84
pH 1.2 Hydrochloric acid buffer
pH 4.3 EER &2 i 99.52 100.20 100.53 99.82 100.05 100.73  100.14£0.41  0.41
pH 4.3 Acetate buffer
pH 6.8 BERRZZ TR 100.94  101.02  100.30 99.49 101.18  101.14  100.68+0.61  0.60

pH 6.8 Phosphate buffer
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Table 3 Results of the stability test of florfenicol in different release medium solutions

RO i

N [RIRAERS A LEAR 7R & 8 HH )  H/% Percentage in indicated content at different sampling time

Release medium 0Oh lh 2h 3h

RSD/%

4h 5h 6h 7h 8h X+SD

pH 1.2 FERZ 97.33
pH 1.2 Hydrochloric acid buffer

pH 4.3 BIRZ M 99.10
pH 4.3 Acetate buffer

pH 6.8 HERRZE MK 97.43
pH 6.8 Phosphate buffer

100.12  99.00  95.05

101.85 100.60 101.09

101.33  100.03 100.78

100.56  99.51 99.40 9791 100.84 98.86+0.02  1.86

101.25 10040 9793 9885 102.19 100.36+0.01 1.44

102.61 10136 102.70 98.57 102.21 100.78+0.02  1.80

R4 FAREERTADAHYSEMNELR

Table 4 Determination of drug content in fluorfenicol sustained-release granules %,
#k SR B(X £ SD) RSD ek FEARZS &5 B K o5 HE(X + SD) RSD
Batch Actual content Batch Percentage in indicated content
1 9.89+0.09 0.93 1 99.19+0.008 0.82
2 9.95+0.08 0.85 2 100.01+0.009 0.86
3 9.72+0.08 0.87 3 97.45+0.008 0.77
4 10.02+0.04 0.42 4 100.72+0.002 0.24
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o RENURLAZE pH 1.2 /M5
Sustained-release granules in pH 1.2 medium
LEREATORLTE pH 4.3 /i
Sustained-release granules in pH 4.3 medium

o GEREORIAE pH 6.8 £ i

120 - Sustained-release granules in pH 6.8 medium
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s 20 Powder in pH 6.8 medium
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Fig. 2 Cumulative release curves of florfenicol sustained-
release granules and florfenicol powder in different
release medium solutions
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(£ 5) BREAR e FHZBEPRLAE pH 1.2 ZhIRZZ MK
R KT 0.80, 7E pH 4.3 BEER 22 vh A1 pH
6.8 WERRZE M I 264 T, 25 Rt 2635 5 First-
order Jj FR4UA LI UT, A T HE 3N In(1-M)=
—0.771 851—0.046 22(R*=0.998 96) Fl In(1-M)=
—0.763 807-0.030 72(R*=0.999 32)
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Table 5 Fitting of cumulative release equations of florfenicol sustained-release granules

BT i Releasse medium

J7FERA Equation model

pH 1.2 ThER 1P Zero-order

pH 1.2 Hydrochloric acid buffer First-order

Higuchi
pH 4.3 BEER 2 1P Zero-order
pH 4.3 Acetate buffer First-order

Higuchi
pH 6.8 WL 21 Zero-order

pH 6.8 Phosphate buffer First-order

Higuchi

[8] )9 75 F2£" Regression equation R
M=0.006 79t+0.014 91 0.649 49
In(1-M)=—0.007 14t-0.014 62 0.655 46
M=0.025 12¢""-0.004 13 0.804 98
M=0.090 19¢+0.442 3 0.690 03
In(1-M)=—0.771 85¢—0.046 22 0.998 96
M=0.333 68¢"*+0.189 37 0.854 28
M=0.091 21++0.431 13 0.690 13
In(1-M)=—0.763 80t—0.030 72 0.999 32
M=0.337 40t"*+0.175 45 0.854 01

1) MA& T B it E 9 %, th R IRAER 1A

1) M indicates cumulative release ratio, ¢ indicates sampling time
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