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Preparation and in vitro evaluation of ophthalmic lomefloxacin hydrochloride
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Abstract: Objective To prepare lomefloxacin hydrochloride chitosan nanoparticles (LF-CNs) based on the concept of quality by
design (QbD), and evaluate its in vitro antibacterial activity. Methods LF-CNs were prepared by ionic gelation method. Using the
failure mode effect analysis (FMEA) tool to identify the potential formulation and process variables that affect the properties of
LF-CNs. The key variables that affect the properties of LF-CNs were screened by 2-level factorial experiment design. Finally, the
three independent variables of chitosan concentration, STPP concentration and stirring speed were used as the investigating factors,
and the particle size distribution and encapsulation efficiency of LF-CNs were used as evaluation indicators. The formulation and
process parameters of LF-CNs were optimized and obtained using Box-Behnken experimental design. The particle size distribution,
C potential and in vitro drug release characteristics of LF-CNs were investigated. The antibacterial activities of LF raw materials and
LF-CNs in vitro were compared through the inhibition zone experiment. Results The optimal formulation and process parameters of
LF-CNs were optimized by experiment: The chitosan concentration was 10 mg/mL, the STPP concentration was 6 mg/mL, and the
stirring speed was 750 r/min. Under the transmission electron microscope, it could be observed that LF-CNs were spherical, without
aggregation, the particle size was (479.6 + 18.7) nm, the PDI was (0.194 + 0.012), the  potential was (34.4 £ 1.9) mV, and the in
vitro release rate of LF-CNs can be fitted by Korsmeyer-Peppas equation. The in vitro antibacterial effect of LF-CNs on
Staphylococcus aureus was higher than that of LF raw materials. Conclusion In this study, lomefloxacin hydrochloride was prepared

into chitosan nanoparticles. The formulation design was scientific and reasonable, the preparation process was simple and easy, and
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the antibacterial activity in vitro was significant. It is expected to become an effective way of ophthalmic administration of

lomefloxacin hydrochloride.

Key words: lomefloxacin hydrochloride; chitosan nanoparticles; ion gelation method; Box-Behnken experimental design;

antibacterial activity
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Table 2 Results of two-level factorial experiment design
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2 15 4 10 1000 90 551.6 40.1
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Fig. 2 Half-normal plot (A) and pareto chart (B) of influence of various variables on particle size distribution of LF-CNs
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Fig.3 Half-normal plot (A) and pareto chart (B) of influence of various variables on encapsulation efficiency of LF-CNs
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particle size distribution (Y;) of LF-CNs
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Fig. 4 Effect surface diagram of influence of chitosan concentration (X,), STPP concentration (X,) and stirring speed (X,)
on particle size distribution (¥,) of LF-CNs
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Fig. 5 Effect surface diagram of influence of chitosan concentration (X,), STPP concentration (X,) and stirring speed (X,)

on encapsulation efficiency (¥,) of LF-CNs
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Fig. 6 Transmission electron micrograph of LF-CNs
2.6 RSN
K P A& 037 W15 2% %% LF-CNs F1 LF J5URH 24 1 4
HMEE TR o 5 LF-CNs F1 LF 7K ¥ 23 il 6 A AL #R
G BT A T, SR P . R IEATIRIR A BN TR

TR A S5 S 3 BL S0 r/min 3 EBEEE L 7 1
2.3.4.6.8.12 h BUH 2 mL B A i CRb b2 (1 4
RO TE MR G, HPLC VAR 25 W0k L 5 24
Y BRTHRETHEE

LF-CNs Fl LF ¥ ¥ 174 S0 RS ik 45 3 DL BT 7, LF
E2 h N ORI 5E 4, 18 5 (99.4+3.2)% . 1M
LF-CNs 7 H XA B JBORE 5, 914 B B S 7R o 58
B, A5 2 h BT TA 1 (43.942.60%, It J5 &
DLW FF B8 R, I & 7E 12 h W B LR 1B
F(83.4+3.5)%. VI B RRAREE, XEHT
i B85 ) AN B 57 3R W 4 KR 2 THI 1) LE B, 17 S5
IR X R T 52 BB GUKRL N R 2 1) 22148
PRI

120
§100 L
B ogo
&
Foor
P | s
g Y9 —LF/&if —=—LF-CNs
8ot
0 i 1 '
0 2 4 6 g 10 12
th
E7 LF-CNsFILFA®KEANTBRPHZEMER L (2t
s,n=6)

Fig. 7 Drug release profile of LF-CNs and LF solution in

simulated artificial tears (;:I:s, n=6)
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Table 7 Fitting results of different release models
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XTI y=>5.85t+23.44 0.809 2
—HITHE In(100—y)>=0.14 t+4.41 0.9710
Higuchi 77 2 y=0.261"40.70 0.900 6
Korsmeyer-Peppas 77 #2  Iny=0.39 Ins+3.46 0.9933

2.7 RSMIDESEIE

SR FH 40 8 S2 56 WA LE-CNs % 4 2 (0,7 %) BR i
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Fig. 8 Inhibition zone of blank chitosan nanoparticles,
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