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Analysis of the Causes of Generation of Degradation Impurity I of Loxoprofen Sodium Tablets

LIU Mengyuan] , TAO Ying2 , SHI Beijia1 LU YihongI * (1. NMPA Key Laboratory for Impurity Profile of Chemical Drugs
Jiangsu Institute for Food and Drug Control, Nanjing 210019, China; 2. China Pharmaceutical University, Nanjing 211198, China)

ABSTRACT: OBJECTIVE To study the factors affecting the generation of the degradation impurity 2-[ (4-acetylphenyl ) methyl ]
cyclopentanone (loxoprofen sodium impurity | ) in loxoprofen sodium tablets thus to provide reference for the formulation, preparation
process and packaging design of loxoprofen sodium tablets. METHODS  Stress testing of loxoprofen sodium and loxoprofen sodium
tablets were carried out in conditions of high temperature (60 °C ), high humidity (92.5% RH) and strong light irradiation (4 500
Ix). The compatibility test of loxoprofen sodium with excipients, and the content of impurity [ in bare tablets and different packages
of loxoprofen sodium tablets were investigated under accelerated test conditions (50 C and 75% RH). The content of impurity [ was
determined by HPLC. RESULTS  Loxoprofen sodium impurity [ is sensitive to humidity. High water content, moisture attracting
and hydrophilic excipients such as calcium hydrogen phosphate, silicon dioxide and sodium starch glycolate might cause a significant
increase of impurity |. Moreover, there was incompatibility between mannitol and loxoprofen sodium, and the sealing performance of
the package of aluminum plastic plate plus aluminum foil bag was better than that of the aluminum plastic plate package alone. CON-
CLUSION In order to reduce the generation of potentially toxic impurity [ , the excipients of loxoprofen sodium tablets and the gran-
ulation after drying should be controlled for water content. The use of aluminum plastic plate plus aluminum foil bag with better sealing
performance can effectively reduce the generation of impurity | . In addition, mannitol and loxoprofen sodium have compatibility prob-
lems and should be avoided in the prescription.

KEY WORDS: loxoprofen sodium; 2-[ (4-acetylphenyl) methyl | cyclopentanone ; drug-excipients compatibility; mannitol; sodium

starch glycolate; silicon dioxide; calcium hydrogen phosphate
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Fig. 1 Structur of loxoprofen sodium(a) , loxoprofen sodium impurity [ (b) and ibuprofen impurity C(c¢)
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Tab.1 Partial list of excipients of loxoprofen sodium tablets from 9 manufacturers

Brand

Excipients

Lactose 1)
Microcrystalline cellulose

Starch

Calcium hydrogen phosphate

Mannitol

Sodium starch glycolate 1)
Low-substituted hydroxypropyl cellulose 1) 1)
0.2% Ferric oxide 1)
Hypromellose

Magnesium stearate 1) 1)
Silicon dioxide

Tale

1) 1) 1) 1) 1)

1)
1)

1)
1)
1)

1) 1)

1) = %Al Js s A

Note:1) —the use of the excipients in the prescription of the manufacturers.
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Fig.2 HPLC Chromatograms of loxoprofen sodium impurity | (A) and test solution(B)
R2 BREFNBHERRBRER] AE. %
Tab.2 Results of impurity I by HPLC for stress testing of loxoprofen sodium. %
60 C 92.5% RH 4500 Ix
Brand 0d
5d 10 d 5d 10 d 5d 10d
| 0. 06 0.08 0.10 0.09 0.20 0.08 0.09
I 0.01 0.03 0.04 0.07 0.31 0.02 0.02
IIE 0.01 0.02 0.03 0.07 0.29 0.01 0.02
v 0.03 0.04 0. 06 0.08 0.27 0.05 0.07
AY 0.02 0.04 0. 06 0.08 0.33 0.03 0.03
A 0.02 0. 04 0. 05 0. 05 0.14 0.03 0.03
VI 0.01 0.04 0. 06 0. 10 0.31 0.02 0.02
R BERBTMARHEEZRRERLISE. %
Tab.3 Results of impurity [ by HPLC for stress testing of loxoprofen sodium tablets. %
60 C 92.5% RH 4500 Ix
Brand 0d
5d 10d 5d 10d 5d 10d
A 0.02 0.02 0.03 0.03 0.02 0.03 0.07
B 0. 04 0. 06 0.07 0. 06 0.13 0. 05 0.07
C 0.01 0.02 0.03 0.02 0.02 0.02 0. 05
D 0. 05 0.10 0.15 0. 06 0. 05 0.08 0.11
E 0.03 0. 05 0.07 0. 04 0. 04 0. 05 0.08
F 0.03 0. 06 0.08 0.03 0.03 0.04 0. 06
G 0.14 0.24 0.38 0.16 0.23 0.24 0.34
H 0.03 0.04 0. 05 0.04 0.04 0.04 0. 06
1 0.02 0.04 0. 06 0.02 0. 05 0.04 0. 05
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Tab.4 Results of impurity [ by HPLC for compatibility test

between loxoprofen sodium and different excipients . %

Excipients Impurity
Low-substituted hydroxypropyl cellulose 0.03
Hypromellose 0.05
Tale 0.05
Magnesium stearate 0. 06
Starch 0.11
0.2% Ferric oxide 0.12
Lactose 0.19
Microcrystalline cellulose 0.21
Calcium hydrogen phosphate 0.71
Silicon dioxide 0.95
Sodium starch glycolate 1.22
Mannitol 1.62

5 BHAMAMRE AR | 48 GE TR 5 TR 1
1) o A B 4 RE) . %

Tab.5 Results of impurity [ by HPLC for compatibility test
between loxoprofen sodium and different proportions of the same

excipients. %

Excipients Loxoprofen sodium: excipients  Impurity [

Calcium hydrogen phosphate 15:1 0.22
3:1 0.30

2:1 0. 44

1:1.25 0.51

1:5 0.59

Silicon dioxide 30:1 0.12
6:1 0.24

3:1 0. 46

1.5:1 0.63

1:5 0.83

Sodium starch glycolate 15:1 0. 06
4:1 0.15

2:1 0.26

1:1.25 0.48

1:5 1.18

Mannitol 10:1 0.87
2:1 1.12

1:1 1.02

1:2 1.01

1:5 1.44
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Tab. 6 Results of impurity I by HPLC for accelerated testing and packing investigation. %

Brand Packaging 0d 5d 10 d 15d 30d 60 d
A Bare 0.01 0.02 0.03 0.04 0.06 0.11
Aluminum plastic 0.01 0.02 0.02 0.03 0.04 0.07

B Bare 0.04 0.09 0.14 0.20 0.35 0.58
Aluminum plastic 0.04 0.09 0.22 0.30 0.43 0.62

Aluminum plastic + aluminum foil bag 0.04 0. 06 0.15 0.26 0.41 0. 60

C Bare 0.01 0.01 0.02 0.02 0.03 0. 06
Aluminum plastic 0.01 0.01 0.01 0.02 0.03 0.05

D Bare 0.03 0.08 0.10 0.12 0.61 1.19
Aluminum plastic 0.03 0.05 0.07 0. 06 0.20 0.18

E Bare 0.02 0.03 0.03 0.04 0.07 0.14
Aluminum plastic 0.02 0.02 0.03 0.03 0.04 0.09

Aluminum plastic + aluminum foil bag 0.02 0.03 0.03 0.03 0. 04 0.07

F Bare 0.03 0.07 0.15 0.31 0.49 0.61
Aluminum plastic 0.03 0.04 0.11 0.18 0.26 0.35

Aluminum plastic + aluminum foil bag 0.03 0.04 0.07 0.11 0.21 0.33

G Bare 0.15 0.24 0.35 0.49 0.93 1.86
Aluminum plastic 0.15 0.20 0.23 0.28 0.49 0.81

Aluminum plastic + aluminum foil bag 0.15 0.18 0.22 0.33 0.45 0.75

H Bare 0.03 0.04 0.05 0.07 0.10 0.19
Aluminum plastic 0.03 0.05 0.07 0.09 0.14 0.23

1 Bare 0.02 0.03 0.04 0.05 0.09 0.19
Aluminum plastic 0.02 0.03 0.05 0. 06 0.09 0.14

Aluminum plastic + aluminum foil bag 0.02 0.03 0. 05 0. 06 0.09 0.14
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Fig. 3 Possible formation mechanism of impurity |
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