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Determination of the Content and Related Substances of Alendronate Sodium Tablet Using the Mixed-mode
Chromatographic Column in All Aqueous System

BU Yuru!?, GU Wangwen?, XIONG Liang®, SUN Kaoxiang'“[1.School of Pharmacy, Yantai University, Yantai 264000,
China; 2.Center for Formulations System, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai
201203, China; 3.Thermo Fisher Scientific(China) Co., Ltd., Guangzhou 510300, China]

ABSTRACT: OBJECTIVE To establish a mixed-mode chromatographic column coupled with charged aerosol detector
method for the determination of related substances and content of the alendronate sodium tablets. METHODS The
chromatographic separation was achieved on Acclaim Trinity P2 column(2.1 mmx100 mm, 3 um) with column temperature of 35 °C
by a gradient elution using the mobile phase of water(A)—-100 mmol-L~' ammonium formate(B, adjusted with formic acid to pH
3.3)(0—4 min, 20%—50%B; 4—6 min, 50%—40%B; 6—8 min, 40%—20%B). The flow rate was 0.3 mL-min~!, and the injection
volume was 20 pL. Charged aerosol detector was used. Nebulization temperature was 50 °C, collection frequency was 5 Hz, and
the filter constant was 3.6 s. RESULTS The method for content determination of alendronate sodium had a good linearity in
the range of 0.70-1.40 mg-mL"'(#?=0.999 2), the repeatability was good(RSD=0.53%). The average recovery(n=9) of
alendronate sodium was 99.8%(RSD=1.25%). Under the terms of dertermination of related substances, the main component of
alendronate sodium, impurity of phosphate, phosphite and 4-aminobutyric acid had good linear range in 19.04-76.16, 3.95-49.38,
3.97-49.69, 3.94-49.23 ug-mL"!, respectively(r>>0.998), and the corrected factors for each impurity were 0.67, 0.56, 0.55. The
limit of quantitation concentration of each impurity was about 0.05% of the concentration of the main component. In addition,
the average recoveries(n=9) of impurity test method were 86.2%, 85.4%, 91.0%, and RSD<2%, respectively; the labeled content
of alendronate in alendronate sodium tablets produced by three companies were 92.0%, 91.5% and 95.2%, respectively, and the
content of each impurity was less than the limit of 0.5% under alendronate sodium in the Chinese Pharmacopoeia.
CONCLUSION The method is simple, accurate, sensitive, and applicable for the content determination and related substances
inspection of alendronate sodium tablets.

KEYWORDS: alendronate sodium; mixed-mode chromatographic column; charged aerosol detector; all aqueous system; related
substances
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Fig. 1 Chemical structure of alendronate sodium
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(1)-pH 2.87; (2)-pH 3.65; (3)-pH 5.6; (4)-pH 7.55; A-NaCl; B-BI-CBf M ; C-FICERL; D-BEAR; E-LWEAR; 1-Na*; 2-Cl; 3-PC R

[ A

Fig. 2 Chromatograms at different pH values of ammonium formate
(1)-pH 2.87; (2)-pH 3.65; (3)—pH 5.6; (4)-pH 7.55; A—NaCl; B—alendronate sodium; C—alendronate; D—phosphoric acid; E—phosphorous acid; 1-Na*;

2—Cl; 3—alendronate ion.
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Fig.3 HPLC chromatograms
A-alendronate; B-phosphoric acid; C—phosphorous acid; D-4-
aminobutyric acid; E—mixtures of alendronate sodium and impurities;
F-NaCl; G-solvent; l-alendronate ion; 2-H,PO,; 3-H,PO;7; 4-Na';

5—4-aminobutyric acid ion; 6—CI.
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Tab. 1 Recovery of alendronate assay test(n=9)

WA E JEA R AR AR 2% S RSDY
wAKFE%  mg mg mg & %

80 15.0 12.45 27.30 98.68

12.36 27.60 101.92

12.59 27.50 99.25

100 15.0 15.52 30.72 101.21
15.80 30.79 99.87 99.8 1.25

16.17 31.20 100.17

120 15.0 18.71 33.71 99.95

18.90 33.67 98.70

18.92 33.55 98.03
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RO E DL 4.

w2 AMKENLE

Tab.2 Summary of linear data

HIRRE oo s

Wk fﬁgﬁ?‘/ LHET o
BT EfR  14.59-58.35  7=0.027X-0.2832 12=0.998 7 -
R LR 3.95-49.38  Y=0.040X+0.0526 r2=0.9980  0.67
RIATHI7EN 3.97-49.69 Y=0.048X-0.0599 2=0.9982  0.56
4-FHTHEE  3.94-4923  Y=0.049X+0.2067 1>=0.9985  0.55
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t/min

El4 ZERGIER
1-H,PO4; 2-H,PO5; 3-Na'; 4—4-ZIETRE T,
Fig. 4 LOQ chromatogram
1-H,PO4 ; 2-H,PO57; 3—Na*; 4—4-aminobutyric acid ion.
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E 10h fasE
3.3.5 Z4mEeRRIE  BORE 3 A4k
CRERR AN A (LS. 21905042)8H 41 , A5 % FRE 9 107,
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W, $ 2 B BR EEE(0.5%) ) 80%, 100%, 120%K
WIMATR G 2% B0 BRI W (TR . IR . 4-2
TR 0.4 mg-mL1)0.8, 1.0, 1.2 mL, E1
FEIKF4 3 4y, S FIRR B R ZI R, W 0.45 um
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=3 AXYANEREMm=9)
Tab.3 Recovery of related substances(n=9)

H%Wﬁmﬁm¥/MA%/Wﬁ%/ﬁW$/¥ﬁM RSD/

% ng ng % WRN %

80 3375 28.69 85.00

29.34 86.92

28.63 84.82

100 4219  36.51 86.55
[ZAEN 36.18 85.75 86.2 0.95

36.66 86.89

120 50.63  43.98 86.87

43.70 86.32

43.92 86.75

80 33.90  28.41 83.82

28.50 84.07

29.09 85.82

100 4237 3627 85.61
RIRTHITEN 36.50 86.13 85.4 1.87

35.91 84.76

120 50.85  44.72 87.96

44.49 87.49

4239 83.37

80 3312 30.11 90.90

30.25 91.33

30.86 93.16

- 100 41.41 37.69 91.04
4'§L?T 38.41 9277  91.0 1.79

m 38.14 92.11

120 49.69  43.98 88.51

44.77 90.11

44.10 88.76

3.4 AR

BAAPkEHT AT R, B %K. CJ %3
HeR ), e “2.2.27 TRy kil il e R
At VA TRORT BRI, [RI% “2.2.37 T ik
il 5 A7 Sy T A s T R BRI T, ISR TR
Bl “2.17 TR @GS AAEIERE, RS
MR br7s & e R S B IR &L . B AL | 4-
AT ®E, MELERIE 4, HXRYmEs
P LIET S o v ] 24 S o £ Rl B 00 T 5 3000 ) B
FEN 90.0%~110.0%, #5244 BMFREEN 0.5%. 4
AL 3 AT KA R R AR S R A
HHE

R4 MOERNFASESHE RN LR

Tab. 4 Content and related substances test results of
alendronate sodium tablets %
it e PR P
Bifah  WEERE  4-EUL TR MH
21908002(A )" %)  <0.05 <0.05 <0.05 92.0
1810040(B | %) <0.05 - 0.16 91.5
20190201(C J %) - 0.12 <0.05 95.2
He ARERA
Note: — represented not detected.
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Fig. 5 Related substances chromatograms of tablets of
manufacturers A, B and C
1-H,PO4; 2-H,PO;7; 3—4-aminobutyric acid ion.
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