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Ve B B LR 40 s, ke BB VA 0. 9% RACAIESIR A IR, etk 77 ik R A BLvk 1 0 ARG ek BL 3B AN Sk Fark F A4 Sk Tk
BRANAT L3840 |3 AP 2 Sa g RSB EH R F R Y (P>0.05) i hkahAB 7 24288  7TAT, THREZSIRER R,
FEE . TR R B4 L, (3Y) E IRk H R AR P s
Optimization of Solution Preparation Methods of Three Intravenous Insoluble Antibacterial

Drugs by the L,(3') Orthogonal Test
Yidiresijiang AILI,LIU Yuhua ,Aizezijiang AIERKEN,ZHOU Jing ,SONG Han
(The First Affiliated Hospital of Xinjiang Medical University ,Urumgi Xinjiang .China  830011)
Abstract: Objective To optimize the preparation methods of three intravenous insoluble antibacterial drugs (piperacillin tazobactam
sodium, cefuroxime sodium, and cefoperazone sodium and sulbactam sodium). Methods Taking the variety of solvent, volume of
initial solvent, and shock time as influencing factors,and with the number of insoluble particles in the preparation solution as the
inspection index,the L,(3*) orthogonal test was used to optimize the preparation methods of three intravenous insoluble antibacterial
drugs. Results The types of solvents (Sterile Water for Injection,0.9% Sodium Chloride Injection,and 5% Glucose Injection) had
no significant effect on the number of insoluble particles of the three drugs (P < 0.05). The optimal preparation method for
piperacillin sodium and tazobactam sodium was as follows:it was pre — dissolved in 22.5 mL of solvent, put on the oscillator, and
shaken for 120 s before dilution and preparation. The optimal preparation method for cefuroxime sodium was as follows:it was pre —
dissolved in 12.5 mL of solvent,put on the oscillator,and shaken for 40 s before dilution and preparation. The optimal preparation
method for cefoperazone sodium and sulbactam sodium was as follows:it was pre — dissolved in 10.0 mL of solvent, put on the
oscillator, and shaken for 40 s before dilution and preparation. With 0.9% Sodium Chloride Injection as the solvent, piperacillin

sodium and tazobactam sodium, cefuroxime sodium,and cefoperazone sodium and sulbactam sodium were prepared according to the
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optimal method, and the number of insoluble particles of the three drugs significantly reduced (P > 0.05). Conclusion The

optimal preparation methods are stable and feasible,which can ensure the quality of intravenous infusion.

Key words:insoluble particles;antibacterial drugs;L,(3*) orthogonal test;pharmacy intravenous admixture services
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A. When cefuroxime sodium is incompletely dissolved B. When cefurox-

ime sodium is completely dissolved

Fig. 1 Microscopic observation results of cefuroxime sodium ( x 100)
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Tab.1 Factors and levels of the L,(3*) orthogonal test
REAGS) A% B(nl) REC
a be a b ¢ a b ¢
[0 20 20 175 1.0 10.0 REHRK  REEpAK  REERAL
20120 40 40 20.0 125 125 0.9%AMAEEE 0.9%EMMERR 0.9%ANARE
30150 60 60 225 15.0 15.0 eiHmiEgR  SeAhEEER  SeidBiEaR
VEra A URIE TG ARAN ML E38 A b A Sk Tk AN, ¢ A Sk Tk
BAShAT iy R 2 2R SF

Note:a is piperacillin sodium and tazobactam sodium,b is cefurox-

*F

ime sodium, and ¢ is cefoperazone sodium and sulbactam sodium (for

Tab. 1 = 5).

Shapiro — Wilk 1E P45 : SR H] SPSS 19. 0 4t 17
AT IEASTER K P <0.05 W EFAH G5 L,
FH 3R 3 AT, 3 2 it B AR AS B G B 5 SR 38 T W 3 2%
F(P>0.05), K42 I, 3R 2 i B AR A ) AL
A ISR

05 22508 SR FH SPSS 19. 048 H 24547347, P < 0. 05
RS G E TR St 4 AL W A 3 R 2
st P AN T M BOR B0 2 T 1B 3552 i (P > 0. 05) SR H P
AR b s L 2 ik P 355 B[] R 3 0 TR R 7K AR
T XT 45 SR34GB 2 5 (P > 0. 05) , 254 B b 45 -
AL PR T, BISR 225 mL 50 CR T 56 1K
0. 9% FACHN I FHR 5% H AW SR B e, S48
i DPRYT 120 s, BB, PR B o Sk A m=E 8N i 4R 35 1) ] Fi )
VT VAR K AR A 285 R i 5 (P < 0. 05),
ghE A HOLA BT S v i PR i, BISR AT 12, 5 mL i
F) CRBE S HIZK 0. 9% SEACEN TS 5% i 1 5

F2 L(¥)EXRAWZITEER
Tab.2 Design and results of the L,(3*) orthogonal test

BE RERBELT (x5, 4)
#3 .
A B ¢ =zab a ) ¢

1 1 1 1 1 1291£0.95  11.80£0.95 9.91+0.89

2 2 2 1 2 4.91+0.48  3.71+£0.68 4.51+0.66

3 3 3 1 3 420+0.60  3.89:0.43 4.32£0.77

4 3 2 2 | 4.80+0.59  3.51£0.37 4.80£0.63

5 2 1 2 3 S 11£0.89  4.89+0.64  4.91+0.86

6 1 3 2 2 10.40+0.94  9.51£0.67 8.31+0.88

7 1 2 3 3 1.7140.82  10.11£0.91  9.31+0.95

8 2 3 3 1 420+0.91  4.00£0.78 4.71+0.64

9 3 1 3 2 6.5140.68  5.31£0.82 5.50+0.54
a K 3502 24.53 22.02 2191
K142 2142 2031 2182
K 1551 18.80 22.42 21.02
k2080 573 211 0.89
b K 3142 22.00 19.40 19.31
K 12,60 17.33 17.91 18.53
Ko 1271 17.40 1942 18.89
£ 1882 467 151 0.78
c K 2153 2032 1874 19.42
K 1413 18.62 18.02 18.32
Ko14.62 1734 1952 18.54

R 1340 298 150 110

WO PR IG , BIRG LR 40 s BB, AL . Sk A IR A
BT T IH AR AR 35 ) [R] 7K 78 A 6] 45 SR A I 25 5 )
(P <0.05), 45 B4 45 5 o] o 98 L 5 v, BDoR
JH 10. 0 mL 3557 CR TR T 38 FH 7K 0. 9% AL SR 5
5% W RIFETE ST BUA IS BG4 LIR 40 s, B B
VL .
2.3 IERIE

L 0. 9% SAAENTE S A R, Fe O35 A4 IR R 7 1
HEAT G UE I , 25 5 3 BIoEvA ML I 25 9 rh AN PR TORE

%3 Shapiro - Wilk EXMEHRIGLER (n =3)
Tab.3 Results of the Shapiro — Wilk normality test (rn =3)

X S )4 St & WL PiE
5
a b c a b c a b c a b c a b c
1 12.907 11.800 9.907 0.949 0.946 0.885 0.679 -0.562 0.535 0.982 0.988 0.989 0.743 0.790 0.800
2 4.907  3.707 4.507 0.481 0.682 0.660 0.249  -1.725 1.171 0.998 0.775 0.940 0.908 0.056 0.527
3 4,200 3.893 4.320 0.597 0.428 0.766 1.516  -1.715 1.647 0.879 0.789 0.834 0.321 0.089 0.200
4 4.800 3.507 4.800 0.589 0.372 0.635 -0.878 -1.642 -1.458 0.969 0.837 0.893 0.661 0.206 0.363
5 5.107  4.893 4.907 0.895 0.643 0.864 -1.635 -1.545 -0.481 0.840 0.871 0.991 0.214 0.298 0.821
6 10.400  9.507 8.307 0.937 0.666 0.878 -1.700 -1.293 -1.336 0.803 0.923 0.916 0.122 0.463 0.439
7 11.707 10.107 9.307 0.820 0.909 0.949 -0.073 0.707 0.679 1.000 0.980 0.982 0.973 0.732 0.743
8 4,200 4.000 4.707 0.915 0.779 0.642 1.497 1.409 -0.371 0.884 0.903 0.995 0.336 0.395 0.862
9 6.507  5.307 5.493 0.677 0.824 0.537 -1.077 -0.503 -1.561 0.951 0.990 0.866 0.573 0.812 0.286
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Tab.4 Results of the ANOVA FUAAR ZR AR B 25 bR AR R S 38 o 3 T 5 BRIk B o

A% 2 b ¢ ir 12 AR X S A K R 24 AN ] B FH 3 K )

UN P P s P P N Fa P

A 90.509 557.932 <0.01 78.127 732.438 <0.01 37.927 183.516 <0.01
B 5.429 33466 <0.05 4.807 45.002 <0.05 1.327 6.419 >0.05
C 089 5110 >0.05 0.50 4688 >0.05 0.380 1839 >0.05

x5 MUBTEIMHEREREAY P RBEMNHE R
(X +s,%i)
Tab.5 Comparison of the number of insoluble particles of three
intravenous insoluble antibacterial drugs before and after

optimization (X +s,n)

A 18] a b c

AT 18.60 = 0. 50 15.31 £0. 67 16. 88 = 0. 66

wA S 3.60+0.21 3.11+0.24 3.91+0.30

i 37.070 25.570 53.970

P 0.001 0. 002 0. 000
B B 0 (P < 0.05) , 26 B0 16 i 34 i 5 1 %
FE AT TS,
3 g
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