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Qualitative Analysis of an Unknown Impurity in Terbinafine Hydrochloride Cream by Heart-cutting
2D-LC-MS and Determination of Its Correction Factor

ZHAO Jingdan, QIN Feng, LIU Hao(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To establish a method of heart-cutting two-dimensional liquid chromatography coupled with
Quadrupole time-of flight mass spectrometry(2D-LC-Q/TOF) to identify an impurity with relative retention time(RRT) of 0.4 in
terbinafine hydrochloride cream and determine its correction factor. METHODS One-dimensional chromatographic conditions
were as listed. A Diamonsil Cis was used, and 0.2% triethylamine buffer(adjust pH to 7.5 with glacial acetic

acid)-methanol-acetonitrile (30 : 42 : 28) as the mobile phase A, and triethylamine buffer-methanol-acetonitrile(5 : 57 : 38) as

the mobile phase B, in gradient mode, at a flow rate of 0.8 mL-min~'. The detection wavelength was set at 280 nm.

Two-dimensional chromatographic conditions were as listed. A Tsk gel ODS 100 V was used, with 0.1% formic acid
solution-methanol(20 : 80) as the mobile phase, APCI source was used at positive ion detection mode. The correction factor of
the detected impurity was determined in the one-dimensional chromatographic system. RESULTS According to the qualitative
results of mass spectrometry and the comparison of reference substance, the RRT 0.4 impurity in terbinafine hydrochloride cream
was confirmed as the process impurity, which could provide the basis for the improvement of subsequent refining process. The
correction factor of the impurity was 0.21 compared with terbinafine, which suggested that the method of self-control of main
component with correction factor was more reasonable. CONCLUSION The 2D-LC-MS method can be used to identify weak
polarity impurities in terbinafine hydrochloride cream, which provides ideas for the research of other weak polarity impurities in
terbinafine hydrochloride cream and impurities of the similar preparations with complex matrix, and it is also an effect
technology to control the quality of terbinafine hydrochloride cream.
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Fig. 1 Synthesis process of terbinafine
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Fig.3 Diagrams of 2D-LC and Chromatograms of impurity 1 in 1D and 2D systems
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Tab.1 Correction factor and relative retention time of impurity 1 on three different columns

st 4=/ AR B B[] LKA r f 1 RSD/%
. P 0.36 A=171.03C+0.494 6 1.000 0 0205
FRLLZEIS / A=35.134C-0.086 8 1.000 0 '
A= 1 0.41 A=269.93C+4.651 2 1.000 0
2 - 0.207 0.21 0.6
FRLLZEIS / A=55.779C+0.445 9 0.999 9
A5 1 0.39 A=323.42C+4.861 3 1.000 0
3 o 0.207
FRILZEY / A=66.937C-0.004 9 1.000 0

T (RSN Agilent 1260; (%4 1 24 Diamonsil C g 35250 mmx4.6 mm, 5 pm); (34 2 & Alltech 5 um Cjg (35%45(250 mm=4.6 mm, 5 pm);
{34 3 9 Tsk gel ODS 100V {454 (150 mmx4.6 mm, 5 pm),

Note: Agilent 1260 HPLC System; Column 1: Diamonsil C;g(250 mm»4.6 mm, 5 um); Column 2: Alltech Spm C;3(250 mmx4.6 mm, 5 pm); Column 3: Tsk
gel ODS 100 V(150 mmx4.6 mm, 5 pm).

-1720 - Chin J Mod Appl Pharm, 2021 July, Vol.38 No.14 A E AR 227 2021 4F 7 A5 38 B4 14 W)



R2 TRABREEERFEFRN IRERFMAE RN EER

Tab. 2 Correction factor and relative retention time of impurity 1 in three different LC systems

ik R 5 =L/ AFXT R B B[R] LA r f Ty RSD/%

%5 1 0.36 A=171.03C+0.494 6 1.000 0

1 0.205
FELLZEIR / A=35.134C-0.086 8 1.000 0
HRI 1 0.39 A=337 899C+1 712.2 1.000 0

2 Ly 2Lt _ 0.213 0.21 2.1
FELLZESY / A=71915C+1 136.2 1.000 0
%5 1 0.42 A=274 144C+1 971.5 1.000 0

3 0.212
FELLZEIY / A=58 197C+403.62 1.000 0

e BRSO Agilent 1260, Bl A PRI % RS 2 4 Waters 2695, Fl& LMY ; 3% R4 3 4 Shimadzu LC-2030C, Bt

& A PRSI S o

Note: System 1: Agilent 1260, coupled with DAD detector; System 2: Waters 2695, coupled with UV detector; System 3: Shimadzu LC-2030C, coupled

with DAD detector.
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