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Studies on the Optimal Bacteriostatic Concentration of Bacteriostat and the Evaluation of Bacteriostatic
Efficacy of Carteolol Hydrochloride Eye Drops

QIAN Ling!?, WANG Yinhuan?, LI Xiaoling®>, CHEN Shuqing!"(I.College of Pharmaceutical Sciences, Zhejiang
University, Hangzhou 310058, China; 2.Zhejiang Institute for Food and Drug Control, Key laboratory of Drug Contacting
Materials Quality Control of Zhejiang Provincial, Hangzhou 310052, China; 3.Fuzhou Harvester Pharmaceutical R&D Co., Ltd.,
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ABSTRACT: OBJECTIVE To investigate the optimal concentration of benzalkonium chloride that added to carteolol
hydrochloride eye drops. METHODS According to the minimum inhibitory concentration of benzalkonium chloride. The
initial bacteriostatic effect of carteolol hydrochloride eye drops with the concentration of 5-70 pug-mL~! was investigated, and the
appropriate amount of bacteriostatic agent was selected. In addition, Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa, Candida albicans and Aspergillus niger spore suspension were added to test the survival of the above
microorganisms in different periods of time. RESULTS Benzalkonium chloride 40 pg-mL~! had a good inhibitory effect on the
growth of 5 challenging microorganisms and it was the lowest effective dose. CONCLUSION Benzalkonium chloride
40 ug-mL~! can be used as optimal concentration of bacteriostatic agent in carteolol hydrochloride eye drops.
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Tab.1 Benzalkonium chloride drug susceptibility test
FILAE ENHE N7} il LR SR
pgmL™t  FHAEKE  BRAE PO P IR
280 - - - - _
140 - — _
70 - - ® _
35 - -
17.5 -
8.75 -
4.375 -
2.188 -2
1.094 -
0.547 +
0.273 +
BHAE X} 1R +
B % iR - - - - -
He SRR - IR AR KR, O-m MK E MIC;
Q- AR W MBC.
Note: “+” —test tube growth; “—”—no bacteria were found in the test tube;

(D -minimum inhibitory concentration; @ -minimum bactericidal
concentration.
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Tab. 2 Results of method applicability test

O A BB IR R e e i

SRR TP TSR IRATE By "y
cfu Wfti/cfu  HER/cfu cfu ’

SO EERE 66, 75 70 0 50 71.4
] 2 B 56, 70 63 60 95.2
PN 67, 72 70 57 81.4
[EREMESENT 31, 32 32 0 29 90.6
BihE 43, 37 40 35 87.5
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JE 70.00 ugmL™") . b 4 (K FL A B Wk E
50.00 ug'mL™) . ¢ 4l (K L A B W E
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Tab. 3 Pseudomonas aeruginosa was used to determine the
bacteriostatic efficacy of challenge bact

Ripal WG ik 1
6h 24 h 7d 28d
a 5.9 5.9 5.9 5.9 5.9(NR)
b 5.9 52 5.9 5.9 5.9(NR)
c 5.9 4.2 59 59 1.9
d 5.8 0.1 0.7 0.9 1.2
e 5.8 -0.1 -0.5 0.8 1.5

I NRARBHE AR LK.
Note: NR-test bacteria did not resume growth.
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Tab. 4 Candia albicans was used to determine the
bacteriostatic efficacy of challenge bact
T WP e fi
7d 14d 28 d
a 5.4 5.4 5.4 5.4(NT)
b 54 4.2 4.8 5.4(NT)
c 5.4 1.8 2.6 4.8(NI)
d 53 1.8 0.9 2.8
e 53 1.2 0.5 1.6

TE: NI=RBN, A% AT — 00 i ], U0 i i i o < 0.5 1g.
Note: NI-No increase, in the table means that for the previous
measurement time, the number of the test bacteria increase <0.5 Ig.
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50.00pgmL™") . B 4l (K 4L H ®& W E
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AR AL B, C 3 HBAW, F0l4fh 4
EREIRE . KIBRAa IRE . s R iEE . f
SRR SR AR I AT B, IR RASE
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Tab. 5 Results of antimicrobial effectiveness

Am AwEd BP0 e i
f§ 6h 24h 7d 14d 284
A o gREkE 57 57 57 57 — 57(NR)
KpBARE 57 4 57 57 - 57(0NR)
B 59 52 59 59 ~  59(NR)
AR 54 - - 42 48  5.4(NI)
i 52 - - 45 52 52(NID)
B 4#aisEky 57 57 57 57 - 57(NR)
KpBARE 59 38 59 59 - 59(NR)
e EapE 54 27 25 3 - 54(NR)
AR 53— - 23 33 45N
s 58 - - 53 58 5.8(NI)
C 4iktpitgsky 57 47 57 57 - 57(0NR)
KBBAELE 59 44 34 04 - -0.5
GBS 59 42 59 59 - 1.9
0 R 54— B 18 26 4.8
i 56 - - 3.6 5 5.3(NI)

: NRARE R AWK A 5 NI-RBEN, S48 % 57— i [l
I TR I AU < 0.5 1g.

Note: NR—no recovery; NI-No increase, in the table means that for the
previous measurement time, the number of the test bacteria increase by
<0.51g.
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