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Analysis Method for In Vitro Evaluation of Tobramycin and Dexamethasone Eye Drops Based on
LC-MS/MS

CHEN Shuang'?, LIU Xiaogin', ZHENG Xiaoling', SHI Yunfeng'?, ZHU Jia', LUO Ying'?, LIU Zhu'®
(1. Zhejiang Institute for Food and Drug Conirol, Hangzhou 310014, China; 2. NMPA Key Laboratory for Core Technology of Generic
Drug Evaluation, Hangzhou 310014, China)

ABSTRACT :OBJECTIVE To establish a liquid chromatography-tandem mass spectrometry ( LC-MS/MS) method for simultaneous
determination of tobramycin and dexamethasone in artificial tears, and detect drug use concentration in human tears and in vitro re-
lease. METHODS  Zorbax Eclipse plus-C, column was used with 2 mmol - L™' ammonium acetate aqueous solution as mobile phase
A and 90% methanol aqueous solution as mobile phase B for gradient elution. The flow rate was 0. 5 mL + min ", the column tempera-
ture was maintained at 40 °C, and the injection volume was 2 pL. A mass spectrometer was used with ESI ionization mode, MRM
mode, and positive ion mode. RESULTS Tobramycin and dexamethasone showed good linearity in the concentration range of 200 —
5000 ng - mL™", and the lower limit of quantification was 200 ng + mL™'. CONCLUSION The established method is rapid, effi-
cient, accurate and sensitive, and can be used for the detection of drug concentration in tears and in vitro release test of tobramycin and
dexamethasone eye drops.

KEY WORDS: LC-MS/MS; in vitro evaluation; artificial tear; tobramycin; dexamethasone
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®1  zAEF(TOB) fudy 2 KA (DXM) iy % & L 31 (MRM) 5 £ 5 4k

Tab.1 MRM parameters for TOB and DMX

Analyte M, m/z ( QL) m/z(Q3) DP/V CE/eV
TOB 467.5 468.4[M +H] * 163.2 70 26
DXM 392.5 393.2[M+H]* 237.1 40 18
T8 : DP — fif U 5 CE — RE iRk HE
Note : DP - declustering potential ; CE - collision energy.
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Fig.1 Typical mass spectrograph of TOB and DXM
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Tab.2 Precision and accuracy for the determination of TOB and DXM in artificial tears. x +s

Popiked Intra-day(n =6) Intra-day(n =18)
Analyte
/ng - mL~! Pumear’Ng + mL 7! CV/% RE/% Prean/Ng + ML ! CV/% RE/%
TOB 200 204.8 +4.2 2.1 2.4 204.4 7.3 3.6 2.0
208.7 +8.4 4.0 4.3
198.5£5.3 2.7 -0.8
600 609.4 +8. 1 1.3 1.6 600.4 £11. 1 1.8 0.1
596.4 +5. 1 0.9 -0.6
595.3+13.4 2.3 -0.8
1 500 1536.2 +32. 1 2.1 2.4 1541.2 £41.7 2.7 2.7
1569.1+39.3 2.5 4.6
1517.7 +39.4 2.6 1.1
3750 3921.4+73.8 1.9 4.6 3779.3 +138.4 3.6 0.8
3769.3 +£96.9 2.5 0.5
3648.3+70.4 1.9 -2.7
DXM 200 186.5 +5.5 2.9 -6.8 197.3 +10. 1 5.1 -1.3
205.1+7.1 3.4 2.6
200.4 +6.6 3.3 0.2
600 591.4 +15.6 2.6 -1.4 596.2 £17.6 2.9 -0.6
590.0 +21.9 3.7 -1.7
607.4 +10.0 1.7 1.2
1 500 1569.7 £28.3 1.8 4.6 1553.7 £40. 4 2.6 3.5
1568.2+15.3 1.0 4.5
1523.6£53.4 3.5 1.5
3750 3793.8 +65.2 1.7 1.1 3780.4+75.3 2.0 0.8
3839.3 +44.1 1.1 2.4
3710.6 £52.7 1.4 -1.1
H:CV - 425 R4 RE - MR
Note : CV - coefficient of variation; RE - relative error.
+ 649 -
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BRI 6 iy, 5 5840 B RUAE i 7 H 2l it
FERHIRLEE (15 °C) PHCERE. 4R PR, KW

TOB 7l DXM 7 H gh i HE g7l 5 (15 °C) F 48 h £
E(FK3) .

$3 % E 4R TOB A DXM 874 % % (15 °C 48 h), n=6,% %5
Tab. 3 Stability of TOB and DXM in blank matrix stored for 48 h at 15 C. n=6,x s
Analyte Ppiked/ng * mL~ ! Prear’/Ng *+ ML ! CV/% RE/%
TOB 600. 0 613.8 0.7 2.3
3750.2 3726.2 2.4 -0.6
DXM 600. 0 644.5 1.7 7.4
3750.5 3763.3 1.2 0.3
3.5 HEEN AL T BRI (y ) 55 BT B] P 7 AR () Akt [l

IS LAl R B W0, 4222, 1. 37 0T il %
BT, SR R AR T, 2R B & 56 E (1) LC-MS/
MS J7 AN 3 2 0 5 1 TR e B R 2 EL A
500 A SRR B AT T BRI, DA

I, 2 L 3R R R R T Ry = 176.35x
93.532(r* =0.993 3) 5 F W il 7 B¢ il 2k 3y iy
y=112.43x = 13.595 (> =0.997 3), & W,
*4 K3,

R4 XAERBERNHRE P DXM @F AP B RRHE. n=6
Tab.4 DXM IVRT data of tobramycin and dexamethasone eye drops. n =6

TS RLD

Ttems

” AMT/% Q,/ g+ cm 2 AMT/% Q./pg - cm =2

’ AVG CV/% AVG CV/% AVG CV/% AVG CV/%
0.5 11.7 3.6 66.2 3.5 7.9 3.5 44.76 2.4
1 17 3.6 95.9 3.7 14 3.7 79.24 1.7
2 25.5 5.7 143.9 5.7 25.6 5.7 144.71 1.7
3 32.8 6.4 185.2 6.4 35.8 6.4 202. 13 2

4 38.3 5.8 216.3 5.8 45.4 5.8 256.5 2

5 2.2 4.4 238.5 4.4 54.3 4.4 306. 64 2.4
6 45.4 3.3 256. 2 3.2 61.3 3.2 346. 15 3

1 AMT - 23R ; Q,, - PAALIT LR IR TS — AW RLD - 2Ll s AVG - FH41{E,

Note: AMT - accumulated mass transfer; @, — cumulative permeation amount per unit area; TS —test sample; RLD — reference listed drug; AVG — average.
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Fig. 3 DMX Release profiles of TOB/DXM Eye Drops
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