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Study on the critical quality attributes of Lorazepam tablets

YIN Jie, JING Fangfang, NAN Nan, CHEN Hua
National Institutes for Food and Drug Control, Beijing 102629, China

Abstract: Objective The critical quality attributes of domestic Lorazepam tablets were analyzed, in order to improve the current
quality standard and provide direct ground for quality risk control. Methods On the basis of evaluating the whole quality status of
domestic Lorazepam tablets, several exploratory researches were carried out using problem-oriented approach. It involved in the
related substances and dissolution. Results By investigation of the impurity profile, Lorazepam related compound C was
considered to be the critical impurity of Lorazepam, and the source and the degradation pathway were discussed. The current quality
standard can effectively separate the known and the unknown impurities, and the quantitative methods for impurities were rational.
Moreover, the effect of Lorazepam and its related compound B and C on cell proliferation has no significant difference, but the
toxicity of Lorazepam related compound C on zebrafish embryos were strongest than that of Lorazepam and related compound B.
The method of dissolution was optimized and it was found that there were some differences between domestic and imported
preparations in dissolution characteristics in vitro. Conclusion The overall quality of domestic Lorazepam tablets was satisfied, but
there was still the certain gap between domestic and imported preparations. The stability of production process should be improved,
and it was suggested to optimize the dissolution test to improve the differentiation of different quality products.
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Fig.1 Chromatogram of sample solution
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Table 1 Differences of standards of Lorazepam among national pharmacopocia
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Fig.2 Structural formula and chemical names of Lorazepam and its known impurities in USP
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Fig.3 Chromatogram of the mixed solution containing

Lorazepam and the known impurities
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Table 3 Relative response factor of Lorazepam and the

known impurities
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Table 4 Source of the degradation product of Lorazepam
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Table 5 Growth inhibition ratio of three kinds of tumor

cells treated with Lorazepam and impurities

TS I3 B P )5 B )5 C
A549 232 2.38 9.16
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Fig.7 Comparison of zebrafish embryonic phenotype at 3 dpf
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Fig.8 Teratogenic and lethal effect of Lorazepam and impurities on zebrafish embryo (n=30, 3 dpf)
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Table 6 Toxicities of Lorazepam and impurities on
zebrafish embryo (3 dpf)
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BP DL H AR Bz P03 4740 2 57 o 70 HLFF S % ChP
FRUEES TR, 97% R ShAE 30 min ¥ HH &
HBAE 85%LA L, AFAESAE 10 min I REPLIH
Ho ULV H RIS AR BN, R4 R BLAR T IA
FIGH, HIEA— @ REUER X IR R R RS,
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Fig.9 Solubilities of Lorazepam in aqueous solutions with
the different pH value
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Fig.10 Dissolution profile of Lorazepam tablets using basket method with different rotating rate
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Fig.11 Dissolution profile of Lorazepam tablets in different medium
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