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Stability Study on the Internal Packaging Material of Tosufloxacin Tosylate Eye Drops
YAN Jiawen',ZHU Qiong’
(1. Taizhou Pharmaceutical High — Tech Industrial Park,Taizhou,Jiangsu,China 225300; 2. Taizhou Institute for Drug Control,Taizhou, Jiangsu,
China  225300)

Abstract: Objective To investigate the internal packaging material stability of Tosufloxacin Tosylate Eye Drops. Methods The

tightness of the bottle’s mouth and cap, and average drop volume of eye drops bottle were tested. The content of the effective
substance, single impurity, total impurity of samples were determined by high — performance liquid chromatography (HPLC). The
stability of samples was investigated by the accelerated test, light test, water vapor transmission test,immersion test,low temperature
cycle test,high temperature test. Results The mouth and the cap of eye drops bottle matched properly,without sliding teeth and no
water or bubble after vacuum pumping. The average drop volume of the eye drops bottle was 0.05 mL. The water vapor permeance
of the three samples were 0.001% — 0.012%,0.001% - 0.010%,0.001% — 0.014% respectively in the water vapor transmission
test. The content of effective substance were 99.01% — 99.52%,99. 51% - 99. 53%,98. 82% - 99. 09% respectively in the immersion
test. Three samples were clear liquid of colorless to yellow and no visible foreign matter was observed in other tests,the osmotic
pressure of them were in the range of 289 — 304 mmol/ L and pH of them were in the range of 5.03 - 5.35. The content of
single impurity in the three samples were in the range of 0.03% — 0.43%,the total impurity content was in the range of 0.13% -
1.10%. The effective substance in the three samples were in the range of 95.44% — 101.62%, and results of all tests complied
with relevant quality standards. Conclusion Tosufloxacin Tosylate Eye Drops has good compatibility and stability with the proposed
internal packaging material. The study can provide a reference for the selection of suitable internal packaging material in other
drugs of eye drops,which can be used to ensure the safety and effectiveness of drugs.

Key words:Tosufloxacin Tosylate Eye Drops;internal packaging material ; compatibility ; stability test
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A E AR 2 Tk bk 3825 4k K 110 96 i i 2 Bt 1 24
Yy, SPAR G & THEE R (IGHRAR 5 AR A AR S5 I IR
I7 AT o 1% 1390 SR TG R A58 K ST, 38 FH DL ) I 2%
W 25 FH e MR SR RE 5% o i T 24 AL B b Rl e AR A
Bit 24 it (%) A 7 Az B AR A A R O R BT B A D A
) T8 5 K il 1 T2 A 35 S i) 24 5 T TR TE IR R
kT AT RE S AR 0 B IR, B 2 R BU E A YT
D5 o 25 i 2B 77 Al X 245 A28 B R B A BT B A 7 B
WAL T S F L, ELIR IR IR AR Ry /AR 2 D H
5525 S AL bR 25 e RO S 4B - o0 R i AR 9T
H 2 4T AN )6 A% ) R R R 22 87 10 AL IR S
PN 2 o A 2 1 s ), L AT B 2 M R A
AR ST IRV P AL A AR A PR R e B R AR L S
Z BMGEW T .

1 UFE5KH
1.1 {¢s8

1260 I = 0 AH A 35X (52 [ Agilent 24 F] ) s MGC -
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2 min, 2% 45 40 i 35 [F 25 M 1207. 2 bF 56 B P ik 7
DL AR ) B 1y SR AG AL 25 5 3 L iR IR 7D 11 55
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Fig.1 HPLC chromatograms
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Tab.1 Results of simulating normal use test

®E WA BEEmml/L)  pH EAEA(%) BREG) H3AE()
0090908 0 299 5.1 0.08 0.18 99,45
15 29 5.3 0.03 0.13 101.62
3 300 5.35 0.05 0.15 100,21
45 295 5.3 0.08 0.13 99,91
60 299 514 0.06 0.22 100.16
0090502 0 97 5.26 0.08 0.16 9.7
15 97 5.14 0.03 0.13 101.21
3 299 5.5 0.05 0.19 9,59
£ 300 5.3 0.03 0.14 100,42
60 300 5.17 0.06 0.21 9.5
000003 0 290 5.5 0.08 0.18 971
5 28 54 0.03 0.13 100. 24
3 °m 5.1 0.06 0.17 98. 64
£ 87 5.7 0.03 0.19 9.15
60 28 5.7 0.06 0.20 9.4
LA W~310 49~55 <05 <20 90.0~110.0
2.4 EBENUREREEEE
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Frkm, g2 5V S5 5 W3 3, mT U, 3 LA 7R L
AT R 10 d, TR AR5 0 d B LB TC A AR 1k
LR S 2 O0 JC €0 25 B (0 08 T TR, B R AG Hh T LS
PIFF Gre b BT bR v o
2.4.3 KERAFZEHLRE

Z AR R OO T i kR BB
RIGHEAT  BOR [FIALS 3 SRR dh 45 20 37, B e iR e R A
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Tab.2 Results of the accelerated test

®5OBAW REEGm/L) B B BRA) 4E®)
209098 0 % 51 0.13 0.18 10131
| 295 5.01 0.07 0.24 100.33
2 29 510 0.10 0.37 %.32
3 300 5.13 0.17 0.51 9%.31
6 305 5.10 0.31 0.7 95,44
209052 0 29 51 0.09 0.20 100. 61
I 30 513 0.06 0.27 %.22
2 305 5.0 0.08 0.36 9.0
3 309 511 0.15 0.7 9.30
6 309 5.1 0.29 1.08 96. 44
20190703 0 297 5.1 0.15 0.14 101,21
| 301 5.1 0.06 0.17 100.32
2 305 5.1 0.11 0.29 %.39
3 309 510 0.21 0.43 %.41
6 309 510 0.43 0.76 9.59
kiR B0~310  49~55 <05 <20 90.0~110.0
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Tab.3 Results of the light test

®EOWAW) HEEGml/L) B EMERG) RER)  #RAE(4)
09098 0 91 5.1 0.08 0.18 9.71
5 29 5.4 0.04 0.13 9.92
10 91 5.3 0.10 0.31 96.61
0090502 0 297 5.1 0.08 0.16 9.4
5 301 5.0 0.04 0.14 97.82
10 30 5.1 0.09 0.25 96.81
09003 0 299 5.1 0.08 0.18 9.7
5 298 5.03 0.05 0.16 9.01
10 299 5.1 0.10 0.25 97. 14
HALA W~30 49455 <05 <20 90.0~110.0

1 45 BS54 20190908, 20190502, 20190703 £E & £
52 45 F 435504 0. 001% ~ 0. 012%,0. 001% ~ 0. 010%,
0.001% ~ 0. 014% (FRifE AL 0. 2% ) , F& B 3HEFE i
M7k 28 S i s AT G e b B s bR AL E o
2.4.4 FARE

B3 AR 45 3 1, 43 501 T /K A ECE 30 min, B
FREE 4 h G T A I (A R R R TS 34t
FE &L 0 25 5, it 524 20190908, 20190502,
20190703 4 FF i 7K B B IS A RE B A A i o
99.52% #1 99.01%, 99.51% #1 99.53%, 99. 09% Fl
98. 82% , K W] 3HLAE i O B B R 4T .
2.4.5 REMEIFKLE

B3 AR S 450 i, B T4 CIRIR A Rk E 2 d,
SRIGTE A0 CHIER AT T 582 I JH 3R 3 UK, BRI R 45
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Tab.4 Results of the low temperature cycle test

®E M) FEEmmd/L)  pH BMER() BRAG) BERAE(G)
019098 0 297 5.1 0.08 0.18 9.71
| 297 500 0.03 0.13 98.43
2 298 5.1 0.05 0.16 100, 62
3 299 50 0.06 0.21 93.81
0090502 0 29 501 0.08 0.16 %.72
| 29 5.0 0.03 0.14 99,44
2 91 501 0.05 0.17 101,31
3 288 5.10 0.06 0.21 99,74
20190703 0 299 501 0.08 0.18 99,4
| 299 5.0 0.08 0.19 98.81
2 299 5.0 0.05 0.15 10111
3 299 5 0.05 0.19 9,62

LA W0~310 49~55 <05 L0 90.0~110.0

2.4.6 HiERK

I3 AR S A, T 60 CRiR 551 T CE , 735l
TH0,5, 10 REUHE, 5 52mi H 525 L3R 5 AT I,
3HLFE AR S5 F R RCE 10 d B4 04845 5 0 d B b4
YITEH AR AL o FLAS AR IR B R e 68 2 B A T T TR
A BRG] LS9 A G i T R AR R
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Tab.5 Results of the high temperature test

w5 wAW FEEGm/L)  pH EMAG) EERG) ER4E(9)
2010908 0 90 5.0 0.08 0.18 9.4
5 29 5.0 0.11 0.42 97.62
10 30 5.1 0.19 110 97,51
00052 0 299 5.01 0.08 0.16 9,74
5 30 5.0 0.12 0.4 97.61
10 303 5.21 0.20 110 96.23
00003 0 297 5.0 0.08 0.18 9.7
5 30 5.1 0.10 0.38 97.11
10 304 5.0 0.17 0.78 9,10
HELE W~30  49~55 <05 <20 90.0~110.0
3 itig
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