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Study of 11 Antioxidants in Tobramycin Eye Drops by HPLC

ZHANG Dongmei, YU Mingyan, LIU Wenkun, LING Xiao(Institute for Food and Drug Control of Shandong Province,
Jinan 250101, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for determining the content of 11 antioxidants in tobramycin eye
drops, and study the migration of antioxidants from plastic packaging materials to eye drops. METHODS The solid phase
extraction column packing with diethenylbenzene polymer was used to concentrate the antioxidants, the HPLC method was set
up to determine the contents of antioxidant BHA, XH-245, BHT, 1790, LK-1081, 702, 3114, 1010, 330, 1076 and 168. Putting
samples under condition of 50 °C for 0, 5, 10 d to evaluate the antioxidant immigration. RESULTS The 11 antioxidants were
well separated. The specificity, the linear range, the precision, the accuracy and the robustness were good. The content of
antioxidants were increased after 5, 10 d under 50 °C, among which BHA, XH-245, BHT, 3114, 1010 and 1076 had increased
significantly. CONCLUSION The method is sensitive, rapid and accurate with good repeatability, which can be used to
evaluate the migration of antioxidants from packaging materials and containers to tobramycin eye drops.

KEYWORDS: HPLC; tobramycin eye drops; antioxidant; compatibility between drug and the container
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Fig. 1 Chromatogram for system suitability test

1-BHA; 2-antioxidant XH-245; 3-BHT; 4-antioxidant 1790;
S5—antioxidant LK-1081; 6—antioxidant 702; 7-antioxidant 3114;
8—antioxidant 1010; 9-antioxidant 330; 10-antioxidant 1076;
11-antioxidant 168.
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Fig. 2 Chromatograms of sample(manufacture §, batch:
20170812)

2—antioxidant XH-245; 3—-BHT; 4—antioxidant 1790; 8—antioxidant 1010;
11-antioxidant 168.
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Tab. 2 Results of linear range

#z3 ZEMR. RER. EREERM0N=9)
Tab. 3 Results of LOD, LOQ and recovery(n=9)

HLEAF LOD/ng LOQ/mg “FHuli#/% RSD/%
BHA 38 12 100.4 0.5
XH-245 51 17 94.5 6.9
BHT 37 10 94.7 5.3
1790 23 11 86.6 4.1
LK-1081 101 34 92.1 5.7
702 63 25 92.5 6.5
3114 96 32 92.2 5.3
1010 160 48 91.2 6.1
330 168 50 90.3 5.8
1076 479 160 88.9 5.6
168 505 168 88.2 5.3

PLEAR 28 P76 Bl /ug-mL! =] )= 5 A r

BHA 0.48~47.72 y=110 000x+22 979 0.999 8
XH-245 0.51~51.04 y=63 084x+2 850 1.000 0
BHT 0.55~54.91 y=73 990x+19 719 0.999 9
1790 0.46~45.92 y=28 598x+6 170 0.996 6
LK-1081 0.51~50.71 y=39 571x+3 583 0.999 9
702 0.50~50.50 y=48 916x+759 1.000 0
3114 0.48~48.19 y=55 580x-552 1.000 0
1010 0.48~48.06 y=45 406x—4 546 1.000 0
330 0.50~50.33 y=53 576x—4 855 1.000 0
1076 0.48~47.91 y=29 228x-717 1.000 0
168 0.50~50.48 y=55 125x+40 1.000 0
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Fa HEMNELER
Tab. 4 Test results of samples

4y MU/ BHA/ XH-245/ BHT/ 3114/ 1010/ 1076/ | . BiFl/  BHA/ XH-245/ BHT/ 3114/ 1010/ 1076/
d pgml™”" pgml™" pgml” pgml” pgml™ pgml™ d  pgml" pgml™ pgmL™! pgmL™ pgmL™' pg-mL”!
1 0 / 1.1 0.8 4.1 / 24 | 12 0 38 0.8 1.5 15 41 2.8
5 / 48 0.6 35 0.7 28 5 3.1 20.6 1.6 1.9 2.1 6.1
10 / 6.1 13 33 8.3 8.4 10 3.1 114 1.9 3.0 42 8.9
2 0 0.5 0.7 04 3.9 0.2 21 | 13 0 0.4 0.4 1.1 1.6 2.1 2.1
5 12 3.1 03 1.4 03 1.7 5 0.7 23 0.8 1.4 15 1.8
10 1.9 3.6 0.4 1.7 0.7 42 10 1.8 4.9 1.0 22 2.8 4.0
3 0 0.7 / 5.8 25 32 36 | 14 0 / 15 1.6 7.6 2.2 5.1
5 13 / 0.7 1.7 5.9 2.0 5 / 4.6 03 24 13 1.9
10 23 / 2.6 32 79 19.3 10 / 5.9 0.7 32 42 6.2
4 0 / 0.3 1.0 9.2 22 33 | 15 0 0.8 0.7 1.1 1.2 1.6 4.1
5 / 41 04 49 0.5 2.0 5 03 1.6 0.5 55 22 1.6
10 / 53 0.5 1.9 2.7 8.5 10 0.7 33 04 5.5 3.6 2.9
5 0 / 23 15 33 / / 16 0 0.4 / 1.1 73 1.6 34
5 / 2.1 0.7 25 / / 5 3.1 / 0.8 22 2.6 6.0
10 / 35 0.6 2.6 5.0 3.9 10 2.6 35 12 1.7 13 77
6 0 / 35 0.8 2.1 32 52 | 17 0 29 0.9 12 34 3.1 5.0
5 / 1.4 03 7.1 6.5 54 5 1.8 34 02 36 0.5 5.1
10 / 3.7 0.7 42 8.7 5.1 10 3.7 42 0.8 27 3.1 5.8
7 0 / 1.1 0.8 44 12 35 | 18 0 1.0 0.7 0.6 2.0 0.8 2.9
1.4 1.1 0.7 32 0.3 6.6 73 53 0.3 2.6 2.7 25
10 36 2.8 04 3.8 6.5 145 10 75 55 1.1 22 257 37
8 0 / 1.7 0.6 5.0 1.9 18 | 19 0 0.1 0.5 0.8 3.1 1.9 2.6
0.7 37 02 38 25 6.5 5 0.0 0.8 0.2 2.4 2.2 0.5
10 1.9 48 04 6.2 34 48 10 1.1 0.5 0.7 2.1 2.4 5.4
9 0 1.2 46 0.9 6.0 37 35 | 20 0 / / 0.5 1.4 1.1 33
5 12 46 0.7 1.0 4.7 35 5 / / 0.6 1.9 3.0 1.5
10 0.9 5.8 0.6 3.5 8.1 112 10 / / 1.1 24 3.6 32
10 0 3.1 23 0.9 54 2.7 53 | 21 0 / / / 3.0 / /
5 6.5 3.1 0.2 35 0.8 6.3 5 / / / 32 / /
10 54 6.7 0.7 2.4 7.1 14.9 10 / / / 4.4 / /
11 0 0.4 0.9 1.1 1.5 2.5 42
5 1.8 19.1 1.2 24 7.8 6.9
10 5.0 40 0.7 23 12 6.1
3 Wit AW A B /N, PR IR P A 2R R A

3.1 KR e R
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TeIED, IR A BT B 5 . AR
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K, T, SRR 5 mL B/ IV, WCEE Ve,
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34 4
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4 g
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