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Preparation of compound nanoemulsion of amoxicillin and
sulbactam sodium

WU Xiao-li,OUYANG Wu-qing, TANG Jia-xin

(College of Veterinary Medicine , Northwest A& F University ,Yangling ,Shaanxi 712100, China)

Abstract: [ Objective] This study investigated the preparation of moxicillin and sulbactam sodiuma
nanoemulsion and evaluated its physical and chemical properties. [Method] Nanoemulsion was prepared by
the pseudo ternary phase diagram method. In vitro antibacterial activities of nanoemulsions with different
ratios of amoxicillin to sulbactam sodium against common pathogenic bacteria of cow mastitis (Staphylo-
coccus aureus s Escherichia coli and Streptococcus agalactiae) were compared. The optimal ratio of amoxi-
cillin to sulbactam sodiuma was then determined and the physicochemical properties of nanoemulsion with
the optimal ratio were analyzed. [Result] The optimal compound amoxicillin and sulbactam sodiuma nanoe-
mulsion consisted of 1% amoxicillin, 0. 5% sulbactam sodiuma, 2. 5% cinnamaldehyde, 6. 25% PEG400,
18.75% RH-40,and 71% distilled water. The propotion of amoxicillin to sulbactan sodium was 2 : 1. The
nanoemulsion particle was spherical with the particle size of 13.41 nm and the polydispersity index (PDI)
of 0. 188. It had good physical stability. [Conclusion) Amoxicillin and sulbactam sodium nanoemulsion was
prepared successfully.
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KW H 5 H &R B GY IS M H AT
HORIT R MY KT H R R LI AEAYN
PUEEE . gk FL (Nanoemulsion) f& i A L & I
S | I S TR | I 2 W A O T i I 2 D
gl Jy ke e AR &, B2 43 #i £ 10~100 nm, B
A AR BE s RLAR /N o A 5T VR R LB R WROIR
WA R AE BT AR RE AR FLZ R T2
SN, E AT B A 56 T B B ARET 1 3 kgl ok
L5 T A 3 T T AT B P ARG T K L AR AR S
FI YR 24 1 AN 5 IR T RORASE . A B 500 B 53 7
M5 & IR ECATL R T e 2 00 9 oK LR L ik
52 5 B 5 VG MRET T 3H AR gl oK L I R AR E 1k A
T AT 5 5% LU R W 4= 3 b % 096 T B A — R i
BFRE A

L M5k

1.1 FERFEME

I -80 (Tween-80) , 4k 2% 2l , K L 11 {8 3 fk T
AR F R A O A A B H-40 (RH-40) , fk2#
afi, g B R RRHR ARG BRA A A7 RE O
B RKIH-40 (EL-40) , {224 VT IR 8 W A Ak T
A7 B IS 400 (PEGA00) , KT B35 B SC 4k
SR AT BR S 75 1, 2- 4 T, R T I Ak T PR
SRV AT TN R DU NP B Ak T A BR A AR R
B L 7 A6 2 B 24 Mk A BR 2 ) A= 7 5 BA] B 7 AR T
25, U2 T I B A BR A | 5 &7 [ A, s A AR
BB K AT BRA B A= 7 o R RS 22 28
A e R R I O T AR VTP A R R R

Bl A BR A | A2

G V800 R A K AT KW R A TQ A L T FLAE K A
W7 ¥R PG AU AR ARBF B R 2 Bl Wy B 2 e 5 R U ) S 0
EiRL,

JEM1230 ALE S F B, HAH LB F 2
Al A s TGL-16B Y i 3 250 #1199 5 A2 B Rl 2 AR
ar A PR w2 77 SKP02. 420 H PAHE IR 3 5246 . 18
Ll T e B T E O PR A | A 7 s XSZ-HST i ot i
B, B RGAANES T 4 7= ZetasizerNano ZS i
Yok B 4 87 A, ¥ B MalvernIn-strument 2\ 7] 45
e
1.2 EFMERMKE BB KIL (AMC-SBT-

NE) f 75 9 % 1%

1.2.1 hAaeyae BOKRTM. N EER S N,
R 22 2000 PR A T LR A L LV MR i
A6 AT 53 B TR, I B B PG B A AR B8 7 A
BE B 22 9K FL AR
1.2.2 AR@ERANGLFE HERALREFHHM
KA Tween-80 . RH-40 F1 EL-40 b & [ 1% 7 , 7>
MR R AR 12 9,2+ 8,3 7,4:6,
5:5,6:4,7:3,8:2,9: 1 Fii LIRS LHHEA
INAZER K . 20 5 W BT M FLIR . 8 sk Eh
) 9 SR 742 His IF 199 7K o 5 0 20 94 oK LA AR A5 L
P4 JOT 3 0 8 LAIHAH L K AH 3% TS R A R O =0T
AHE 3 9 & . F A Origin Pro 8. 0 224l th = o A0 &
DAL X T FR O 35 e A 1) 2R TR 1 R
1.2.3 BhA@mE®EANGEE BELKIE.H=
e B Z, W 200 ,PEG400,1,3-T —f% \1,2-7§ — %
SRR RIS L 0 A BT B PG PR L O A R, BT
TG RS i 3 KA Bl 2 1T R o G 0 O
) 2 TR 9 P ) AR ) 1 B £ b (1 2 5) 5 IR A AR
R A PR AR R VS W S AR AT R
TN ZEAR K T 2 TE BB W 0 0 0 LR, 10 SR b
8 5 SR 748 Hi BF 149 7K o B 0 20 94 oK FLAA R A5 LAy
4 JE 2 0 8 LA THAH L K A L 3 TS R A R O =0T
AHIE 3 T8 &L FIFH Origin Pro 8.0 2 th = cAHIE
DAL X T FRU T 34 e A 1) By 9 T 9 PR
1.2.4 kR@&EWANLEHAEEENRZREK,)H
A e N Gk G 2 3 P AR R B 2 T TS MR R 4 2
1.3: 1.4+ 1 i e (KD IRE) E IR A i
PEF B K SmARE 12 9,2+ 8,3:7,4:6,5:5,
6:4,7:3,8:2,9: 1 FiatiRS, hiHedmA
FRAROK L RTE B0 W T 1 2L 90 S B R R
SR M B A 7K A B 20 A oK FLAR R & 1



30 P AL AR MRB K222 4R (A SRR 2 B

543 &

B, AT L K AE L 2R T R R S O = oo A [
3 T 45, FFH Origin Pro 8.0 4218 = oA & . LLFL
DX AR B AR K, fH.
1.2.5 MEBHhEACEMFTIGHET 1)
WL . AV :10 mg/mL Bl B P4 Ak 44 2K 1 CHg: B 52
VG PRV fife -9 AH L 50 3 %) 2 T I 1 R L B 2 T O
PEFIE A9, 30 08 P 30 32 0% I ZE 48 K R 10
mg/mL[%) B P4 AR g8 K 2L CAMC-NE)) . B #: 10
mg/mL &F B3GR E R . RE A LB R 4
Wl 4 pg/pL BTEE PG ARG K FL 4 pg/p Ll &7 L HH AN
IR W LA B 27 Bl B G AR AT EL 3H 4 40 K 2L CAMC-
SBT-NE), fit#il AMC-SBT-NE B, 4 B 5% 75 bk i
fif T AR 55 0 Y 0 2 T R R L B 3R T A R R
A1 P FEL BN B W, il BT 5L P AR EF
AR R 1 1,2 1,4+ 1,8 1 & Ik
B PG MR AT L 3 4k 2 K FL o e BT B G bR ST UK R
4 pg/pl.

2) AS[R) 24 AR A0 B 3 3 0 . SR FH 36 IR I IR
S 3 bR UE AL BIF 9 BT (CLSD) #i 75 19 R 17 76 FR 0
(CLSI 2003) .5 AMC-SBT-NE X 8 5 1 K g 15
Ao EC AT 4 B0 €0 8 26 3K 1T L I LA BR AT 174 i/ N 90 T
T (MIC) iR B4 6 41 : AMC-NE 4 ,SBT &k
41 . AMC-SBT-NE (AMC 5 SBT Gtk 1: 1)
41 . AMC-SBT-NE (AMC 5 SBT Fi& kR 2 : 1)
41 . AMC-SBT-NE (AMC 5 SBT Gtk 4 : 1)
41 . AMC-SBT-NE(AMC 5 SBT it 8 : 1)
A, NG TS A B R B IR TR R 5% b R (R 37
Ry R B AR B AR S Y TR A B R KRG

JAVAV, \ 3
£ 050/ NNANN (5082
INONINININT T

TEVREE 2 0.5 22 [R LI AR e, FfF B B 3] 10° ~
10° mL™ "% M. 7E 96 FLARES 1 FLIMA 180 pL K&
ZEMIK R 2~10 fLIINA 100 pL K ZEM K. 1
fLIMA 20 pL 25, 18 5 W HL 100 pL Jin A S 25 2
FLL R AR B 25 10 FL, IR 21 AEE 10 FL W ER 100
pL #5285 MR35 1~10 FLINA 100 L 75 B J5 19 B
W5 11 AR 25 BRAL, A 200 pL 25956 12
FLA A B A FR AL, 200 L T, B HUE TR 3R
AN .37 CHFE 16~20 h AT ige., DiItmAK
) 24 Y B A1 I vk B SR MIIC,
1.3 EFMEFEKETEIEMNMKILSRRATEN
I Y S g K LA R 2SR K 4 ik
(O/W) R A7k (W/O) Bl 3 WU 227, S R
BkC13 0. 8 5 B LI 9 K FLIIE &5 . 2% Sk
C14 T OGO BE 3 B AR I R A% 20 A1 o 3 2o 5
U R 56 R0 R g 58 AT B B P AR T [ 3
WKL E
2 SR50H
2.1 AMC-SBT-NE B 7 8% 1%
2.1.1 A8 TRESS KRBT B BV ARTE A R
W R KT 0. 25 g/ mL, 78 HoAth £ 2k 90 o Y
fif JE IR F 0. 10 g/mL, Jir DLk £ A BRI AR 1R &R
P VHI A o
2.1.2 EZ@mE®RA LI Tween-80,RH-40 F1 EL-
40 Ay 3R T8I M R0 B g oK FL L X AR R /NI Sy
RH-40>EL-40>>Tween-80([& 1), K .i%H RH-
40 R FR G PEA

0.75 /N 075 /N/N/N/N/N/N (s
/\ \WVAVAN \VAVAVAVA /\
1-00/\ ) ) Y 0.00 1-00,/\ ) VAVAN 0.00 1.00,/\ ) ) ) /\ 0.00
0.00 025 050 0.75 1.00 000 025 050 075 1.00 0.00 025 050 075 1.00
Tween-80 EL-40 RH-40

1 WG PEF A AMC-SBT-NE ¥ )% B9 5% i)
Fig. 1 Effect of surfactant agents on AMC-SBT-NE region
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Table 1 Antibacterial vitality of different nanoemulsions in vitro

F/NME B REWE/ (pg » mL 1) MIC

o mCAMO) + m(SBT) &9 WA N KRR
Staphylococcus aureus Escherichia coli Streptococcus agalactiae
AMC-NE 100. 00 25.00 100. 00
SBT 200. 00 50. 00 200. 00
AMC-SBT-NE 1:1 100. 00 6. 25 50. 00
AMC-SBT-NE 2:1 50. 00 3.125 50. 00
AMC-SBT-NE 41 100. 00 6. 25 100. 00
AMC-SBT-NE 8:1 100. 00 6. 25 100. 00
2.1.6 #e#yAmE  AMCSBT-NE ffERC T . B EARLRIES 0 (E 5.
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FB, AMC-SBT-NE #8424 13. 41 nm, £ 58
Z¥(PDD 2y 0. 188, ki 2 /N T+ 10 nm By kL oy
1. 6% kit KT 20 nm B KL 5 5. 6% ,10~20 nm
(RIURE b7 92. 8% . H AT UL, JiF 75 44 K FL R A% 43 AR

4 I BSIVEARER O E g oK FL
7 5T LR LR 45
Fig.4 Transmission electron micrograph of compound

amoxicillin and sulbactam sodium nanoemulsion
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Fig.5 Size distribution of droplets in prepared compound

amoxicillin and sulbactam sodium nanoemulsion
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