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Preparation of enrofloxacin nanoemulsion and evaluation of
pharmacodynamic of spray administration

XU Ying, QIU Yangyang, SHEN Yue, FENG Huixin, FENG Yunyun, HUANG Xianhui
(College of Veterinary Medicine, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To develop a new formulation of enrofloxacin nanoemulsion for spray administration,
and evaluate its disease control effect using chicken model of systemic infection. [Method] The phase
transition method was used, and single factor and orthogonal tests were performed to screen formulations and
optimize the prescription. High-performance liquid chromatography (HPLC) was used to determine enrofloxacin
content in nanoemulsion. Nanoparticle and zeta potential analyzer was used to measure the particle size and zeta
potential of nanoemulsion. Pharmacodynamic experiments were performed using chicken models infected by
Salmonella pullorum and Escherichia coli, and the control effects of spray adminstration of compound
enrofloxacin nanoemulsion on bacterial diseases were evaluated. [Result] The nanoemulsion prepared in this
experiment was an oil-in-water type, light yellow, clear and transparent, and had uniform droplet distribution.
The average particle size was (10.79 + 1.5) nm, the polydispersity index (PDI) was 0.446 and the zeta potential
was —21.63 mV. The pharmacodynamic evaluation showed that the survival rates of preventive administration

groups with high, medium and low doses were 90.0%, 83.3% and 73.3% respectively, which were significantly
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higher than that of the infection control group (26.7%) (P<0.01). [ Conclusion] The compound enrofloxacin

nanoemulsion prepared in this study has stable properties. The ultrasonic spray administration has good control

effects on chicken diseases due to systemic infection of Sa/monella pullorum and Escherichia coli.

Key words: enrofloxacin; nanoemulsion; spray administration; poultry; Salmonella pullorum; Escherichia coli
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Table 1 Animal grouping and experimental treatment

sw BREE KR pZ)(mgL") BHAZRK
sl A ) . .
Chicken Body Drug Times of daily
Treatment Group . . .
number weight concentration  administration
AEG, 424 No infection, no medication fi FiEx R4 Healthy control group 30 242.1421.2
RS, 452 Infection only, no medication J& Y%t B 28 Infection control group 30 232.5426.8
W23 d TR, FIRA 2G5 d TR E 45 2541 30 23374273 12 2
Infection after spray administration for 3 days, Low dose preventive administration
then spray administration for 5 days group
PR T2 2541 30 234325.6 225 2
Medium dose preventive
administration group
i T 4 2 30 233.8426.5 450 2
High dose preventive administration
group
Fell, HNIEMLSd TR 30 235.3£23.6 225 2

Infection first, then spray administration for 5 days

Treatment administration group
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Table 2 Data of titration with water when the volume fraction of emusifier to coemusifier(K,,) was 3 : 2

V(17 —80)/mL V(JE/K ZE)/mL V(kith)/mL Visise(H,0)/mL RAFLALT L WARTY)
Tween-80 volume Anhydrous ethanol volume Eucalyptus oil volume Volume of water for titration Mixed emulsifier : Oil phase
6 4.00 3.33 JGPRA % Infinite dilution 3:1
6 4.00 5.00 JGPRAR R Infinite dilution 21
6 4.00 6.66 11.00 3:2
6 4.00 10.00 6.70 1.1
6 4.00 15.00 5.20 2:3
6 4.00 20.00 3.50 1:2
6 4.00 30.00 2.70 1:3
1 0.67 8.35 0.50 1:5
1 0.67 11.69 0.10 1:7
. =3 AUFSEFLLFIARRLL (K,) 793 © 2 B pH JEK
0. 10 TL ;E’?]ZOII{Zmulsion area FLEYR
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Fig.1 Pseudo-ternary phase diagram of nanoemulsion
when the volume fraction of emusifier to
coemusifier(K,,) was 3 : 2

Table3 The effects of pH on nanoemulsion when the
volume fraction of emusifier to coemusifier(K,,)

was 3 :2
B S B W »E 2t it w(Z %
pi Color and clarity ~ Layering Drug precipitation Drug content
93 KM Paleyellow A No A Yes
95  WEE, B K No % No 4.90
Pale yellow, clear
97 WHE, B % No & No 497
Pale yellow, clear
10.0 k¥, EH O ENo % No 491
Pale yellow, clear
102 e, BB L No % No 491
Pale yellow, clear
105 wHEE, &Y T No & No 491
Pale yellow, clear
107 FLEt, AEY A Yes ¥ No

Milky white, opaque
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Table 4 Screened formula of enrofloxacin nanoemulsion

by orthogonal test
, . REIMA
Ly
e . WY T w &%
PEMA (gL .
. . Mixed Drug Drug
Antioxidant Antioxidant . .
emulsifier :  precipitation  content
content
Oil phase
BRI 2 5:2 % No 5.24
Sodium 2 301 7 No 5.04
bisulfite 2 411 7 No 5.18
4 5:2 7 No 4.87
4 301 7 No 4.82
4 4:1 7 No 529
5 5:2 & Trace
5 3:1 & Trace
5 411 T Trace
BRI 2 5:2 % No 5.12
Sodium 2 311 7 No 4.94
pyrosulfite 2 4:1 7t No 475
4 5:2 7 No 4.96
4 31 7 No 5.74
4 4:1 7 No 5.00
5 5:2 & Trace
5 3:1 & Trace
5 411 T Trace
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e LA IL R BB A 2 PR . Getidle
25 R (18 3) Bor, W B AR 2 AL P A i o

2 BiEDENKIRSD
Fig.2 End product of enrofloxacin nanoemulsion

B3 LEREEMFAS I ERIEDENRILPHT R
Fig. 3 Diffusion effects of methylene blue and sudan III in
enrofloxacin nanoemulsion
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Fig.4 Particle size distribution of enrofloxacin
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Fig. S Zeta potential of enrofloxacin nanoemulsion
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A shows the anatomical diagram of the healthy control group; B, C and D show the anatomical diagrams of the infection control group
Bl 6 lmAkitiamRIERREIXT L E
Fig. 6 Comparison of pathological anatomy in clinical trials
x5 BRI LAMTAR RIATTHR
Table S Preventive and therapeutic effects of each trial
50 J&YL Infected J# 5t Death RIFEFI % BB % 14 df5 P i/g
Group %= Number LL#1/% Rate #{& Number Ltf§]/% Rate Protectionrate Curerate  Gain weight after 14 days
1 0 0 0 0 143.2428.8
2 30 100 22 73.3 26.7 97.5+21.2
3 14 46.7 8 26.7 53.3(16/30) 35.7(5/14) 112.7423.3
4 8 26.7 5 16.7 73.3(22/30) 37.5(3/8) 121.8£26.9
5 5 16.7 3 10.0 83.3(25/30) 40.0(2/5) 136.7£30.9
6 29 96.7 15 50.0 51.7°(15/29) 37.9(11/29) 117.9+17.1

1) 1~6%-5 A Bt BRAR ik e st BRZL KK BBy b a0 7 A BT 462520 & A 2By

2%

“a

WAL T 25 F

HBALA SRR E L BERFTWAL; “a” R FBRAN ARF; “D” A FibTaRLE

1) 1-6 are healthy control group, infection control group, low dose preventive administration group, medium dose preventive

administration group, high dose preventive administration group and treatment administration group; 2) The value in brackets is the

ratio of the number of cured to the number of infected; “a” indicates the self-healing rate of the infection group; “b” indicates

the effective rate of the treatment group
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