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Rationality analysis of antimicrobial preservatives used in domestic
antibiotic eye drops
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Abstract In recent years, the problem of antimicrobial preservatives used in eye drops has attracted much
attention. The abuse and misuse of antimicrobial preservatives in eye drops are harmful to the health of patients.
Antibiotic eye drops have strong antibacterial activity. The prescription of many multi-dose eye drops in China is
not fully studied. The rationality of adding antimicrobial preservatives to many antibiotic eye drops is questionable.
According to the systematic evaluation on the quality of eye drops carried out by many domestic testing institutes, the
rationality of the application of 11 kinds of common antibiotics such as chloramphenicol was briefly analyzed in this
paper, and the general principles of rationality evaluation and prescription research of antibiotic eye drops were put
forward as a reference.
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Tab.1 MIC of the API of common antibiotic eye drops corresponding to the strain used for antimicrobial effectiveness testing in

Chinese Pharmacopoeial'”

Crin 244 ) TR A A TR BMIC B/ (ng/mL)

W IR SRR T 24k 15/

P PER - :
S.aureus P. aeruginosa E.coli (ng/mL)
1 %% % Chloramphenicol 2~16 / 2~8 2500
2 AR F Ofloxacin 0.12~1 1~8 0.016~0.12 3000
3 H 2 2404 v) 5 Moxifloxacin Hydrochloride 0.016~0.12 1~8 0.008~0.06 5000
4 LR 5670 B Lomefloxacin Hydrochloride 0.25~2 1~4 0.03~0.12 3000
5 1 i PR K 2% % Gentamycin Sulfate 0.12~1 0.5~2 0.25~1 5000
6 FRIR M FE 2 Lincomycin Hydrochloride / / / 25000
7 L2 I % ¥ L Gatifloxacin Hydrochloride 0.03~0.12 0.5~2 0.008~0.03 3000
8 S A4i % 2 Tobramycin 0.12~1 0.25~1 0.25~1 3000
9 FLERM PRIV B Ciprofloxacin Lactate 0.12~0.5 0.12~1 0.004~0.016 3000
10 hIR K 170 B2 Enoxacin Hydrochloride 0.06~0.25 2~8 0.5~2 3000
11 ki 25 8 2 Azithromycin 0.5~2 / / 5000
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Tab. 2 Safety dose and incompatibility of common eye drops antibacterial agents

e M B 1 RS
1 AL 0.Img/e™ g TR A m RS TR RIS, LA SR, BUL.

Benzalkonium Chloride

AR IR MR

EELL. FEME. SO6R. A, BRE. MR, KD

. AR, @ikt L2, BILZY) . SRR SN — SRR A& WA

fieffids 2!
. 18]
2 AL 0-12mg/g
Benzalkonium Bromide

IR R HA B B A AL, i S S R 5

3 %25 H S 0.5mg/g™"

Methyl Parahydroxybenzoate
4 BT 0.26mg/g™"
Ethyl Parahydroxybenzoate

N 28]
3 FAR P 02mg/g

Propyl Parahydroxybenzoate
6 B

Thimerosal

2mg/mL?"

e 28]
7 SHT R 4mg/e

Chlorobutanol

B T RINEVER AR ORI T A, S EOR A TS DL H A 2 i
DS PURA TR 2 N R, SR SRERREE. W oR. SRR, RN, . LA
W RIBTHE S AT AR AR S s 15— LR SRR G I I i e S 3™

R B TR EFAI AT I 2 B R BT B, T K LR I HTR S VEREAG . £E LR 2K
IMFERITE LU, SR ZBRRE B I LSO NS . AR BF T IR RERR 40 7E ]
BB KA R R R R B, D LT R A B RO

FEAR TS 7 2RISR AR AL T DR OB A, Tk 2 AR . R
ERREE . B SRALk UL 75 IE RE R B PR A, AT B ARG D g ™
5SS mEMR. BER. SRE. FALINE. BBEIR. ORI EY . FERAS
Y. HECREMEARARMES . WRPELRERE. KRR SRS
AR A i PR B R
RN BIZE.
RREEA LA R

RERREAR. =

Bh SRERREE. T I TR A IR SR 2 T IR AR




(] 47 A ZR R IR P 70U P B 5 B b S A S

.201.

[10]

(11]

[12]

[13]

[14]

[18]

[19]

[20]

(21]

[22]

(23]

6 EVEARER[T). R E 240, 2016, 19(9): 1740-1742.

Denyer S P. Mechanisms of action of antibacterial biocides[J].
Int Biodeterior Biodegrad, 1995, 36(3-4): 227-245.

De S J M, Debbasch C, Brignole F, et al. Toxicity of
preserved and unpreserved antiglaucoma topical drugs in an
in vitro model of conjunctival cells[J]. Curr Eye Res, 2000,
20(2): 85-94.

Moser C L, Meyer B K. Comparison of compendial
antimicrobial effectiveness tests: A review[J]. AAPS Pharm
Tech, 2011, 12(1): 222-226.

ER A R, e NRILATEZ JL[S]. (20104F1R).
Jbnt: o E PR 2GRS AR AL, 2010: FESRXTIX NI B 7712507
KA g3 .

HIEE). 2 A HI IR 5 R R[], T E 2R,
2015, 50(20): 1747-1751.

E R Z 4. A N RILFE 2508 [S]. (20104E/R).
JE3T: H I R 2R RSk, 2010: BiSRIG HR i1l 571,
Clinical and Laboratory Standards Institute. Performance
Standards for Antimicrobial Susceptibility Testing[S]. 30th
Edition, CLSI M100-ED30, 2020: 174-177.

N, il FIRL . SRR R -FR TN R -p-FOMDRS T IR
G SBWT T[] T EAA 25448, 2011, 32(4): 311-312.
HE, R EE R E X (). E
RGN, 2015, 9(13): 273-274.

HBL MR E, BRI, 55 MERRINE T BRSO
A MR I]. PR 2, 2014, 17(5): 785-788.
MR, M, BRT M, 45 S8 IR AL 77 R AR &
B EEEHTI]. HE 250, 2014, 17(10): 1687-1690.
H I, EARUR, R, S RS P LE T IR R R
JIHERVII]. BUEYIS25 08, 2016, 36(4): 58-61.

AT, FAETR, WA, 5. IR SR LR A 40 570 1)
MR S8 7). R E 2575, 2010, 21(21): 1964-1966.
Axton J H M. Six cases of poisoning after a parenteral
organic mercurial compound (Merthiolate)[J]. Postgrad Med
J, 1972, 48, 417-421.

e BRI & TRIKR A L(h SCA)[Z]. 2013,
FIAREAR, 55 TR 58 K.

K, FEREY, TRIBER, 55, — IRV B IR T 2k
JIRRSEIN B 45 RATFAN[T]. 5 MROR 22544 (B2 54 A, 2014,
40(1): 113-116.

W%, BEE, WA, & R B IR A R
MR T[], B4 R AR E, 2017, 42(6): 516-520.
Schlech B A, Alfonso E. Overview of the potency of
moxifloxacin ophthalmic solution 0.5% (VIGAMOX)[J].
Surv Ophthalmol, 2005, 50(Supplement 6): S7-S15.

. EhIR S VH v R IR 0 40 B R T BIF (0], v R = 25
1674, 2015, 13(19): 61-62.

MM, B, BN, A R RS S D AL IR
AL BUR 2 HT[I]. 259070 HrwsZ% 35, 2018, 38(12):

(24]

[25]

[26]

[27]

(28]

(29]

[30]

[38]

[39]

[40]

[41]

[42]

[43]

2218-2224.

e, GO, B, A T R RIS S Vb B IR R T AL
JIFEE (). FIE 250, 2017, 20(11): 2093-2095.

Wu K'Y, Hong S J, Wang H Z, et al Effects of antiglaucoma
drugs on calcium mobility in cultured corneal endothelial
cells[J]. Kaohsing J Med Sci, 2006, 22(2): 60-67.

TR, AR A AR A 3k R v I8 5 44 7 44 B A5
AT, R EZ 24 E, 2007, 42(23): 1836-1838.
IMETE. IRRF R AEMR B R HI[J]. B AR 222 F TR
(IREH 1), 1977, (3): 19-21.

FARBR 2 S mss 2. BR25 s = Je M. 2550
At 2007.

FOR, AT, A, S E SRR AR ] E i AR B
BIENI]. R EBPUERZE, 2019, 44(3): 355-361.
RIGeFe, MM, WS IR 553 075 T 77 0 s v B W AR A
VRO 5 P[], k227, 2017, 29(2): 66-70.
T, BRE, Tk I, 55 A0 B R IR R PR
[7]. W E A R 2k, 2019, 44(3): 334-339.

T, R, BETTE, S KTV R R AL TS A T )
TrEMEEIESHT[I]. B2, 2019, 31(2): 96-97.
S, H T, ORI, AF. [P RL R S v B R IR R
). TP EAE R &, 2020, 45(3): 241-246.

S, BT, T, S PRI B IR A 7
{ER AT, o E P 2R, 2020, 45(3): 311-314.
/N g 2R I R VAL 40 8 R0 SE [T, o [ 24500,
2013, 16(5): 780-781.

TEh, FUINHE, WooHE, 45, B R a1 IR EE iR S
M RCIWIE[I]. 1 25 m bR, 2012, 13(4): 281-284.
Pisella P J, Pouliquen P, Baudouin C. Prevalence of ocular
symptoms and signs with preserved and preservative free
glaucoma medication[J]. BrJ Ophthalmol, 2002, 86(4): 418-423.
Kim M S, Choi C Y, Kim J M, et al. Microbial
contamination of multiply used preservative-free artificial
tears packed in reclosable containers[J]. Br J Ophthalmol,
2008, 92: 1518-1521.

Mynacik D, Devinsky F, Lacko I. Influence of counterions
on antimicrobial activity of quaternary ammonium salts[J].
Eur J Pharm Sci, 1996, 4(1): S191.

Labbé A, Pauly A, Liang H, et al. Comparison of
toxicological profiles of benzalkonium chloride and
polyquaternium-1: An experimental study[J]. J Ocul
Pharmacol Ther, 2006, 22(4): 267-278.

Rowe R C, Sheskey P J, Quinn P J. Handbook of
Pharmaceutical Excipients, 6th Edition[M]. London:
Pharmaceutical Press, 2009.

B, R E, KRR, b E 2SR M]. L AT
Akt AL, 2006.

PR C, &k P I, A58 P I AR M. dEst: 1
7 Tolk i, 2005.



