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Impurity Profile Study of Tacrolimus Ointment Based on High Performance Liquid Chromatography-High
Resolution Mass Spectrometry

BU Ren', ZHOU Gang’, SHENG Hua', LIAN Hua', CAO Huimin’ , ZHU Zhaozhen’ , BAI Wenming' * (1. College
of Pharmacy, Inner Mongolia Medical University, Hohhot 010110, China; 2. Inner Mongolia Institutes for Drug Control, Hohhot
010020, China; 3. Shandong Ryan Pharmaceutical Co. , Lid. , Jinan 250013, China)

ABSTRACT: OBJECTIVE To investigate the impurity profile of tacrolimus ointment and lay a foundation for the establishment
of generic drug quality standard. METHODS HPLC-HRMS/MS was adopted to analyze the impurities in destroyed tacrolimus
ointment. According to the primary and secondary mass spectrometry data combined with the mass spectrometry fragmentation pat-
terns of impurities, the source and molecular structures of the impurities were speculated. RESULTS Tacrolimus ointment to-
tally produced 10 impurities after destructive test, wherein contained three groups of isomers. CONCLUSION The analysis
method of impurity profile established in this study provides a reference basis for the quality control and process optimization of ta-
crolimus ointment.
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Tab.1 Multi-atage mass fragment ions of tacrolimus and its impurities
Name IR m/z(QMI) S Molecular formula m/z (MFT)
Tacrolimus L0 8051580  0.691 CuHNO,  786.48,768.47,750. 46,736. 44,718. 43 ,576. 32,558. 31 ,548. 32,532. 29,
266.10,254. 10,234. 11,130. 09,84. 08
Tacrolimus diene 8-epimer 0.62  803.50524 —0.743  CyuHENO,,  786.48,768.47,750.46,736.44,718. 43,548, 32,532. 29,266, 10,254. 10,
234. 11,130, 09,84. 08
Tacrolimus related compound VI 0.68 793.520 89  —2.807 Cy3HgoNO 758. 48 ,740. 47 ,722. 46 ,708. 44 ,690. 44 ,548. 32 ,530. 31,520. 32 ,504. 30,
130. 09,84. 08
Tacrolimus diene 0.77  803.50524 —-0.395  CyuHNO,,  786.48,768.47,750. 46,736.44,718. 43,548, 32,532. 29,266, 10,254. 10,
234. 11,130, 09,84. 08
Tacrolimus lactone isomer 0.80 8215158  0.484 CyHgNO,  786.48,768.47,750. 46,736, 44,718, 43,548, 32,,532. 29,266. 10,254. 10,
234. 11,130, 09,84. 08
Tacrolimus 8-epimer 0.82 821.51580 -1.500 CyHgoNO |, 786.48,768. 47,750. 46 ,736. 44 ,718. 43 ,576. 32,558. 31,548. 32,532. 29,
266. 10,254 10,234. 11,130, 09, 84. 08
Tacrolimus regioisomer 0.86 821.515 80 0. 825 CyyHgoNO 786. 48 ,768. 47,750. 46 ,736. 44 ,718. 43 ,576. 32,558. 31,548. 32,532. 29,
266. 10,254 10,234. 11,130, 09,84, 08
Tacrolimus 19-epimer 111 821.51580  0.643 CyHgoNO |, 786.48,768. 47,750. 46 ,736. 44 ,718. 43 ,576. 32,558. 31,548. 32,532. 29,
266. 10,254. 10,234, 11,130.09,84. 08
Tacrolimus open ring 1.27 821.51580 —1.098 CyHgoNO |, 786.48,768. 47,750. 46 ,736. 44 718. 43 ,576. 32,558. 31,548. 32,532. 29,
266. 10,254 10,234. 11,130. 09,84, 08
Tacrolimus related compound VI 1.76 793.520 89 -2.744 Cy3HgoNO 619. 42 ,601. 41,583. 40,569. 38 ,551. 37,409. 26
Tacrolimus related compound 8-epimer 1.88 793.52089 -2.731 Cy3HgoNO 619.42,601.41,583. 40,569. 38 ,551. 37 ,409. 26
T st~ (RRITT . QMI— 177 T 7+ MFL— 3R 7
Note ;g — relative retention time; QMI — quasi-molecular ion; MFI — main fragment ion.
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Fig. 14 Structure transformation pathway of tacrolimus regioisomer under positive ion mode
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Fig. 15 Structure transformation pathway of tacrdimus 8-epimer under positive ion mode
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Fig. 18 Structure transformation pathway of related compound VII under positive ion mode
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