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Quality analysis of domestic ciprofloxacin lactate eye drops

Shi Chun-hui, Xiao Yu, Zhang Qiong and Zhang Xiao-ning
(Heilongjiang Drug Testing and Research Center, Harbin 150080)

Abstract  Objective To evaluate the quality of domestic ciprofloxacin lactate eye drops. Method  Using
statutory testing methods combining with the exploratory research, the quality of 36 batches of ciprofloxacin lactate
eye drops produced by three enterprises on the market was compared systematically. Through the investigation of the
component, related substances, the rationality of bacteriostat and other items, combining with the stability test, quality
differences among different enterprise products were analyzed. Results 36 batches of ciprofloxacin lactate eye drops
were inspected according to the legal standard, and the qualified rate was 100%. The exploratory research showed that
the current standard of ciprofloxacin lactate eye drops was lack of several safety inspection items, poor specificity of
inspection methods, and inconsistent standards, which lead to inadequate quality control. Conclusion The quality of
domestic ciprofloxacin lactate eye drops is generally acceptable, and the current quality standard needs to be improved.
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WIRPTAEF U2 VD Bl LSRR SR B LR Eh 1
TN, FLIER 3 5 R R 3k 10 I35 Jy S i g . 9%
Jea s 551, LR PR TR v AR i R R T U R B A
AMIR R (Mg 5 ). EEARRMNAMBA R
Bk M REORE R, TR AR R A RN S I
A LRI K I SIE £ M0, kU R
SN 1681,

FLER A TR VD B MR v 4 Bl 3t 11 KA AR =, W
K11 MIEHESCS o BUATAREICER T CBrZi#c1E) 58
31 M, ARHE SN WS1-(X-090)-2002Z, 3 A £k i
7 1 £ 245 W R bR v YBH37012005, [ A 24 $1 W 3 [
Zyj it (BP) HUNE . 1F 2019 F [E 5 24 fhims Ll 4
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201202)~ Z& 5 1A R (#E 52 130605-201402) 2K
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(5) R GEE HIE S W 4% BRI B0 R 2
10mg A1 2% T X820 20mg, B 200mL &= H,
I AIAE I MR B2, R85 BOA YD 2 X
HEAH ) 25mg, B somL EH, KM LR EH
VO B L MR BT T 6 B VA R SsmL, T IR Eh A
BB EZIE, B4,

(6) Bl S 1 % R GLE I ME TR itk g C. s
JEhHE A 05 0.025mol/L BERRIE R (T = Z 1% 75 pH
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Tab. 1 The gradient elution table of related substances' mobile phase

i 18] /min WA A st B
0— 16 100% 0
16 = 53 100% — 40% 0 — 60%
53 — 54 40% — 100% 60% —> 0
54 = 65 100% 0

g U w3y P4 Mg EL S KT 106

(7) Mg v B T I TRORTG RV, 43 Sl dE R,
L 278 Fll 262nm Ata K, %5 B 4% )5t C. %5 D,
5T E FAZR 5T 1 04 PR AR O B B 1) 43 30 20 0.6+ 0.7+
1.2, 0.3 F1 1.1,
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Tab. 2 Distribution of sample

Ak B bk HhEELE] /%
A smL:24mg( ANV R ) 10 27.8
B smL:24mg( #HA W EiT) 23 63.9
C SmL:15mg( P EIT) 3 8.3
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Fig. 1 95% confidence interval diagram (content determination
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110.00 - T3 BRI R
105.00 4 Tab. 3 Results of related substances
= 0000 ] FEOAETR R R O% OB s
1 . =2 =2 AR o KR /% AN (9
g 95.00 7 1 A il 1810108 0.03 0.05 0.19
B 90009 l ’ ‘ ’ ‘ 2 A Al 1902110 0.03 0.05 0.27
85.00 | . N
AU AL AL AL S U A R AL Ly 3 B 1k 18032101 0.04 0.04 0.18
I RN
vyg,yj&v yv@v‘&,%‘%%%%% S %1%%)%}%@ 4 B 18032302 0.04 0.03 0.22
= UV4E = HPLC&& 5 A 4k 1810108 0.03 0.05 0.16
2 HPLC 5 UV B4 XL E 6 B 1l 19012301 0.06 0.06 0.22
Fig. 2 Comparison of contents between HPLC 7 A Al 1810108 0.03 0.05 0.20
method and UV method 8 B4l 18093001 0.05 0.20 0.43
9 A 4l 1810108 0.03 0.05 0.19
HPLC & &l g 45 8 (K’ 2), B4k HPLC &5 & 10 B 19012301 0.06 0.06 0.26
AR T UV iRl e g5 R, HIBEK 7.6%, &K 1 B4l 18071401 0.04 0.04 0.24
EZAETTIE -11.7%. H—F 0 R, ZaeabJ5 12 B ik 18093001 0.05 0.20 0.44
W25 2 B8 7E 275nm A& B W s, oAb i 5 A 13 B fixk 19012301 0.06 0.06 0.23
b B R o R A S 20, E LA RLZE 275nm 14 B fixk 19032001 0.05 0.16 0.43
. . . 15 B 1l 18093001 0.05 0.20 0.44
WAL, FEUVIENEN S EHER N
e o o (T ik v, HIE b 16 B 1l 19012301 0.08 0.09 0.32
HPLC V%5 2.0%, % -3.6%0. {5 ENR 17 B 1k 19012301 0.06 0.06 0.26
ITIEIT 19 A ol 1810108 0.03 0.03 0.21
3.2.2 AU 20 B 4l 19032001 0.09 0.26 0.43
SE FH 397 2 57 1t HPLC K6 52 e B8 5 1= %) 36 fILAE 21 B 19012301 0.05 0.05 0.21
VRN \ 'y . s
%%%Dﬁfgﬁilﬁ'ﬁ‘ﬁj\*ﬁ, 'fﬁlﬁ&lﬁﬂ@@%ﬁ@m‘ 3, 22 B )k 19032001 0.05 0.16 0.46
. N . 23 A Ak 1810108 0.03 0.04 0.23
36 HUFE S B B 45 R W3R 3, 5K K CH B il
24 4 18071401 0.03 0.03 0.21
= %~0.09%, A4 e 44 Fi Y o s H
% /i\ 203 A;LO.O9//2 E”\ il 5 ik ﬂiﬂﬁ Hjlj ; fi 25 B 19032001 0.05 0.16 0.49
o —J WY o/, g
A R AR B R AE 0.03%~0.26%: A% BT B AE 26 A4l 1810108 0.03 0.05 0.35
0.16%~0.53%. A< KA LI 36 HEARE 5 YA R4 i 1 27 CAl 1904291E 0.03 0.05 0.31
] fF A ChP2015 #h BRIA T b 22 ¥ HR VA =W i i 22 28 CAlk 1904291E 0.03 0.05 0.32
Ko H3EZ AWM &RSEAEHEER. B 29 B filk 19032001 0.06 0.16 0.44
AL 2 R Cy H A B A e B M 2 R A BB 30 B 1l 19012301 0.06 0.06 0.33
= — =2 . = = 1> R . .
RE AL SR S R A, Y BRI e e ede 0
32 C fixlk 1904291E 0.04 0.05 0.21
0.32 ‘ . 33 B 19042501 0.05 0.10 0.27
0.28
024 34 B fixk 18093001 0.05 0.19 0.53
0.20 ‘ 35 A Ak 1902110 0.03 0.05 0.19
3 0.16 ‘ [ 5 36 A 4l 1902110 0.03 0.05 0.16
0.12 |
0.08 | X A
0.04 1 2 3| - 6 T AS S RGN 21 4% 7 C AR En 4=, Aihs
ol T RN BT R
0.00  8.00 16.00 $24.00 132.00 40.00 323 ZHMITE 365nm AN LR TR E M

T I 2 O R RAD M E R R S
H 2 1) UVA (320~400nm) 2%, 365nm A& UVA %
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BT R AR FIFR B G RE AR, el C R Hih 2k ¥
SERM (B4, MRS KN A I, HAt
R C &8 0.03% B I & 4.66%; Ho A 5% K # A 4
J5 HE 0.03% 302 0.79%; 4% 51 & = B 0.21% 34 0
A 5.96%. B Al = i 2% i C B & H 0.05% 15
2 2.27%; HAth s KA AR 0.16% B2
0.24%; 7% 5T s B H 0.43% 3G 00 & 2.99%. C fik 7=
A2 C S B 0.04% BN EE 1.86%; At R
AN S 5 0.05% 3N 2% 0.35% 24 A & H 0.21%
BN 2.77%.
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BbAk, 365nm AN I8 5d S5 AL ER IR T VD AL
AR (A Ak, 5 1810108), X 5% Huli #5 & 7n B
SR, R R P TRIE MR AT B AT . i
7 R EELT AT RS R, ALY S N R AR
AN D B A WA RO I, R 28 RS 1 77 R
R 245 JOE 225 2 5d BRI YR 73 5 0.9% FAL A
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Fig. 4 Changes of relevant substance content before

and after illumination
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Tab. 4 Transmittance results at 365nm

5 FE i 44 FR 365nm EHH /%
1 PN AT 158 i 50.7858
2 B AV HR 7 2.5635
3 C A ViR HR S 1.0315
4 KR O IR 0.5103

3.2.4  HHE A KL KA R

A AN €AMb 35 DR LI B AR AR 7,
b T BRI BE 43 ) D 0.12mg/mL A1 0.10mg/mL, B 1
W AR IR Z AR RN EE 7, AL bRk EE A 0.5mg/
mL.

M58 5 A FE i 3 R A, SRR,
A AV A 2R LR R ) R AR R AL T R
83.9%~88.2%, C MV b o R HL IR B (1) 7 B A A A
81.5%~84.9%. B fVFE S IR LR 1) & o A AE
b T5 B ) 93.3%~98.5%. 36 HHLAE S 1Y AT i [
244t (ChP2015). 35 [E Zj L (USP). J%[E 25 4 (BP).
N 25 8 B R SR [ B P i B 55 4 (ICH) KRR B %
T R R A 0 77 B e P — MR SR (80.0%~120.0%) 0 HH
TG F] A Ak Kz C Al () FIEE 2R FL IR B 1 B =
PSR XTI, I S A ¥ IR YO0 A 75 o L L W B
H.

5 ChP2015 Y #F38 1105 & 1121 B SR W0 %
AMVRE LA R S v, gEERRHE, A AT C
MVAEE B R TIE R A 2, 10 B AL AR
WA REA B B S $E7 K FH R SL IR EAE N A B
B PRI o A FE

3E — 25 PP A 2R L IR A R 30 B R IR R Y G B
o A AT C kb 7y B, 4% IR AL T2 Wi
LW B 4y BN 04 0.024 0.04 0.06+ 0.08
0.10 F1 0.12mg/mL [ FLER A NP BRI . L3
RTI e RIS BN R 4518 ZRILIEIRE N o i,
PBER S R A R LR B B 2 RFLIREIRE N
0.02mg/mL I, i B 2 ik B 20 KA
B BE A 0.04mg/mL B, A s 3B 2807 LT rlak
A g RIL B E N 0.05mg/mL K LA BB,
WA I U BE ] A F. A Ak AR b
J5 AL IR B N 0.12mg/mL,  C Al A F b 2
FLIREER FE N 0.10mg/mL, $4 30 & 77 1) B AR A RE ],
PR A Ak T e A B 7R AR R 850 e
4 T
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