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Evaluation of the Process Control Capability of Lorazepam Tablets by Near-Infrared Spectroscopy

ZHAO Yu'? , YIN Li-hui' , YIN Jie' , HU Chang—qin' *, LING Xiao-mei” " (1. National Institutes for Food and Drug Con-
trol, Beijing 100050, China; 2. Peking University, Betjing 100088, China)

ABSTRACT :OBJECTIVE To evaluate the process control capability of lorazepam tablets produced in China. METHODS  Near-
infrared spectroscopy combined with cluster analysis( CLA) and principal component analysis( PCA) were used to characterize the dif-
ferent processes and process control space of lorazepam tablets produced in China. Universal quantitative model was built to obtain the
content predictions of individual units( tablets) , on base of which process mean value, intra-batch and inter-batch differences and distri-
bution status were calculated by univariate statistics analysis methods. RESULTS Three different manufacturing processes of loraze-
pam tablets were characterized by both CLA and PCA. The process control spaces reconstructed by the second and third principal com-
ponents indicated that the process of manufacturer B had smaller variation than that of manufacturer A. The universal quantitative model
had a principal component number of 5, r* square value of 93. 89% and bias of —0.008 56. The statistic distribution of API contents
showed that 9 batches out of the total 27 batches had relative lager intra-batch differences and manufacturer B had better inter-batch
differences than manufacturer A. CONCLUSION The method this study established can reveal the control levels of different proces-
ses of lorazepam tablets, which provide an efficient quality consistency evaluation means for generic drug consistency assessment.

KEY WORDS: near-infrared spectroscopy; principle component analysis ; univariate analysis; formulation quality consistency evalua-

tion; lorazepam tablets
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Tab.1 Prescription information of lorazepam tablets

Prescription Manufacture A Manufacture B Manufacture C
Raw material ~ lorazepam lorazepam lorazepam
Excipients lactose starch lactose
starch crosslinked PVP starch
carboxymethyl starchsodium PVP MCC

Magnesium stearate magnesium slearate magnesium slearate

ethanol solution ethanol solution
Silica

crosslinked CMC
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Tab.2 Experimental design for NIR model

Sample volume Sample size Sample size Spectral

of each batch of training set of validation set averaging
1 1 1 1 instrument
2 1 1 2 instruments
3 2 1 2 instruments
4 3 1 2 instruments
5 3 2 2 instruments
6 4 2 2 instruments
7 5 2 2 instruments
8 5 3 2 instruments
9 6 3 2 instruments
10 7 3 2 instruments
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Tab.3 Mean, SD and RSD values of lorazepam contents of different batches of samples determined by NIR method

No. Batches Manufacturers Sample number( count by tablet) Label content mean/% s RSD/ %
1 B150140 A 6 95.58 1.35 1.41
2 B150308 A 6 94. 58 1.22 1.29
3 B151128 A 6 95.24 0. 86 0.90
4 BI51132 A 12 94.90 2.62 2.76
5 B160207 A 6 97.50 1.71 1.75
6 B160208 A 24 95.10 2.24 2.35
7 B160209 A 6 99. 11 1.42 1.43
8 B160214 A 24 95.99 2.18 2.27
9 B160301 A 18 95.57 2.72 2.84

10 B160328 A 12 93.32 2.52 2.71

11 B160329 A 6 92. 11 1. 65 1. 80

12 B160537 A 12 95. 66 2.37 2.48

13 B160605 A 12 95.19 2.37 2.49

14 B160607 A 6 94.13 1.30 1.38

15 B160609 A 6 93.82 1.79 1.91

16 151001 B 6 94.77 2.13 2.25

17 160101 B 24 94.79 1.90 2.00

18 160102 B 6 95. 06 1.30 1.37

19 160202 B 36 94. 49 1. 66 1.76

20 160301 B 12 97.24 2.03 2.09

21 160401 B 36 99. 11 2.78 2.81

22 160402 B 60 96.27 3.15 3.27

23 160403 B 36 98.22 2. 66 2.71

24 160502 B 24 94.52 1.87 1.98

25 160503 B 6 95.58 2.53 2.64

26 160602 B 6 95.35 2.29 2.40

27 20150702 C 6 95.99 1.53 1.59

Intra-batch API content distribution boxplot T
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Fig. 5 Intra-batch lorazepam content distribution
1 - 15 — manufacturer A; 16 —26 — manufacturer B; 27 — manufacture C; + —outliers, and those in the circles are extreme outliers, EO; n —same as Tab. 3
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Tab. 4 Statistic test results of inter-batch lorazepan contents of

manufacturers A and B

Statistics Manufacture A Manufacture B
Mean 95. 46 95. 82
SE 0.42 0.20
Medium 95.58 95.93
s 1.64 0. 68
RSD/ % 1.72 0.70
Variance 2.70 0.46
Kurtosis 1.30 2.81
Skewness 0.21 0.95
Max value 92.11 94.77
Min value 99. 11 97.41
Observations 15 11

F test Two-sample analysis of variance
F 5.93 F>F ugle-tailed critical
F ingle-tailed critical 2.86 There are significant differences
Inter-batch differences boxplot
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< / n=1 =1
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Fig. 6 Inter-batch differences of lorazepam tablets from differ-

ent manufacturers
Manufacturer C is an individual sample that only feature of discreteness is described

other than feature of size

- 122 -

Chin Pharm J, 2019 January, Vol. 54 No.?2

£ LTIk, S HTE LG A S & RS Hr A
E RS TR R RCRAIE ST hL PG P R AR AR L
SR AR A3 8], S i 57 P4 3 NIR g i
PR L REPREORE ity 45 7 PR Y 5 B, E i S it
SITARAS RS Y At ] A AR S DA K A3 A
THOLRgETHa , T TR, B 05 i 25— 2k i
I BRI — PR 25 b o i — B P T ik ]
T PAT 15 3187,

REFERENCES

[1] CAIZ. Clinical analysis of low-dose of mirtazapine and lorazepam-
in the treatment for chronic insomnia[ J]. Pract Pharm Clin Reme-
dies(SLFAZIY S5IRIR) , 2013, 16(9) : 821-823.

[2] TANG Q P, LI H, YANG L F, et al. A controlled study ofven-
lafaxine and lorazepan in the treatment of generalized anxiety disor-
der[J]. Shanghai Arch Psychiatry ( ARG # EE %) , 2006, 18
(4):228-229.

[3] LIY. The status quo and prospects of lorazepan[ J]. Chin J Med
Guide (1 [E EE 24 F-F)) ,2000, 2(6) : 30-31.

[4] China market research online. Global and China lorazepan industry
development survey and investment outlook analysis report from
2017 to 2023 [ EB/OL ]. [ 2018-2-3 ].  htp://
www. cninfo360. com.

[5] China Food and Drug Administration. Public Enquiry Platform
[DB/OL]. [2018-2-3]. http://app2. sfda. gov. cn/datasearchp/
gzexSearch. do? formRender = ex.

[6] Office of the State Council. " Opinions on the consistency assess-
ment of quality and efficacy of generic drugs" [Z]. 2016. 8.

[7] SHOET S, COGDILL R P, D'AMICO F, et al. Performance-
based quality specifications; the relationship between process criti-
cal control parameters, critical quality attributes, and clinical per-
formance[ J|. J Pharm Sci, 100(4) :1566-1575,2011.

[8] Ch.P(2015) Vol T (H [ 248 2015 48 p, —#F) [S]. 2015
452-453.

(ks H $9:2018-04-25)

HE 2524055 2019 4R 1 56 54 545 2 1Y)



	YX19-02Q 39.pdf
	YX19-02Q 40.pdf
	YX19-02Q 41.pdf
	YX19-02Q 42.pdf
	YX19-02Q 43.pdf
	YX19-02Q 44.pdf

