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Determination of the Content of Impurity D in Atorvastatin Calcium with the Corretion Factor

HU Lina, ZHANG Yi, GU Jian, GU Guoqing, SHAO Qingfeng(Yangtze River Pharmaceutical Group Jiangsu
HAI-CI Biological Pharmaceutical Co.,Ltd., Taizhou 225321, China)

ABSTRACT: OBJECTIVE To establish a method using the correction factor to determine the content of the impurity D in
atorvastatin calcium. METHODS An optimal HPLC method was set up to determine the concentration of impurity D in
atorvastatin calcium. The column was Agilent ZORBAX SB-Cg(4.6 mmx250 mm, 5 pm) and Agilent Eclipse XDB-Cg
(4.6 mm X250 mm, 5 pm). The mobile phase A consisted of acetonitrile-tetrahydrofuran-buffer(3.9 g-L™' citric acid solution
adjust with ammonium hydroxide to a pH of 5.0)(21 : 12 : 67), mobile phase B consisted of acetonitrile-tetrahydrofuran-buffer
(3.9 g-L™" citric acid solution adjust with ammonium hydroxide to a pH of 5.0) (61 : 12 : 27), gradient elute. The detection
wavelength was 244 nm and the flow was 1.5 mL-min"'. The column temperature was 35 ‘C and the injection volume was 20 pL.
Then, used the slope of linear equation to determine the correction factor between impurity D and atorvastatin calcium.
RESULTS The relative retention time between impurity D and atorvastatin calcium was 1.96, and the relative correction factor
was 0.94. And there was no difference between the results determined by the external standard method and the self contrast and
correction factor method. CONCLUSION The method using the correction factor between substance being examined and
impurity to determine the content of impurity D in atorvastatin calcium is available.

KEY WORDS: atorvastatin calcium; impurity D; the correction factor
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(LDL-C)F1H i = e (TG)AKER, 34 3k 2 i g7
R YT 2R P e 2 . 4 S IROCHR[4-6]E 5T
HPLC, XJ R+t yT 45 B =¥ 2% it D 24T K
T, 3@ 3t 7 vk 2 IR R 5 IR B AW 72 BT HPLC
HMFRIENEZ T D & B HERPER AT, R
FASFE IS RGN E A& BT D A T Bl FEA T
5 R RFOR A T R - 0 ARG DR B R[], 5 25 SIZ B %
F0 D [ R E AR . TR RN R
REEE, M. 1T,

1 UHFESHG

OB A . Agilent 1260, I3 — K
BRI EE; %k Agilent ZORBAX SB-Cg
(4.6 mm X250 mm, 5 um)# Agilent Eclipse XDB-Cg
(4.6 mm X250 mm, 5 um).

AWFFEH Agilent 1260({X# 45 DEAB813988)
O B 1% {5 Agilent ZORBAX SB-Cg
(4.6 mm X250 mm, 5 um)Ei% A RAEE RS 1
HH Agilent 1200({X#%%i 5 DES55055051) s 20 AH
t % X 5 Agilent Eclipse XDB-Cg(4.6 mmX
250 mm, 5 pm)f il FE A R RS 2.

B[ FEARAth VT 45 % & b (USP, #t5: HOMS33,
TR 953%). BIFERARAMhITES 245 D XHE S (USP,
L5 GOI257, . 86.0%). FFLARARYT S 4% 5
SHE (AL By Co Fu Go H. I, USP). JERI M4(GH
MO, 23477). BOHBAAMTT 45 9 2 =) H B st
F4: 14110701, 14111701, 14120301). ZJE(faik
2%, MERCK A#]). #AK(AF B —/KEFT
BRR(rHral, EZ%ER). ZKkGrirds, EZ%ER).
2 FAEMER
2.1 i MG

WA A: CJE- VUK W -7 6 R 38 7 T
(3.9 gL —KEMERE B E KA pH HE
5.0)(21 1 12 1 67); JBNAH B: £ G-V Sk -5
MR ER VA9 g L7 — /KA R IRV U & A S

pH {HZ 5.0)(61 : 12 : 27); BHEPEMN: 0~40 min,
3% B; 40~70 min, 3%—80% B; 70~85 min, 80%
—100% B; 85~90 min, 100%—3% B; 90~100 min,
3% Bo Kl &N 244 nm; Wii# A 1.5 mL-min';
FEIE 9 35 °Cy HEREE N 20 uL; MiBalily 3.9 gL'
—IKEFFERR I Z /KN pH 7.0)-256(1 & 1),
2.2 VR AIEC
221 VR ZRTUN BRSO EC A EST FE AR A
TTES 4 R AR A AL B. C. F. G. H. I Fl M4 %
15 mg 735l & 25 mL R, AR il O 2 2
BRI, 1ENE A0 B S B L
F A B XFTRE S A& 2.5 mL. 2% C X R
W 1.5 mL, 245 F. G H. 11 M4 X} B8 5 7
% 1 mL & [F— 25 mL SRR 2205, 2
5], BIASVRA T B A
222 & D M SEBRKE S HUEE D
10 mg, FEME, B 100 mL &=+, iR
fRHMREZRZI R, FREEI 1 mL & 10 mL 2|
W, IR ERERZIE, 1FRNRRR D X mIER .
223 MEARERECH  HCARM 25 mg, FEERR
JE, B 25 mL &T, MEBERIEHITESR 2
BE, RRAIRIAR . IR
224 XHAH EEEDMSSER 1oL, B
100 mL S, InABRmRE 225, 5, H
8 1 mL, B 10 mL &, B ) el
1 mL A 5 B R AT 45 1 ng BRI, 1E A%
RV
23 ARGEEH M

K 25 R LT FE AR At VT 45 X B 20 mg B
20 mL &, S AIIIATRE XS S AR 1 mL f1
&I D AR SR 2 mL, IFRBUE B B,
VBN R G008 VRIS T, 29 ol B85 % o %o B
fits BN 43 B LIS VA E NS R 1 AL
ARG 2, SHRNE 1.
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t/min

El1 2%k e

10 20 30 40 50 60 70 80 90
t/min

A-TH: BAUBRARG | HBEEEWEE; CABRRG 2 0 SEEGE: 14 F, 240 A; 3-440 B; 4-FTHBMRARITHS; S-440 C; 6-24J G
T-Z% BT Hs 8-J5UkE Mds 9-Jk T D HUSRAR AR A M 2 it 104 B5T D3 11-J% 5 1.
Fig. 1 The chromatogram of resolution test obtained from system 1 and system 2

A-Blank; B-System 1; C—System 2; 1-Impurity F; 2-Impurity A; 3—Impurity B; 4—atorvastatin calcium; 5—Impurity C; 6—Impurity G; 7-Impurity H;

8—raw material; 9-Impurity D’s cyclic hemiketal; 10-Impurity D; 11-Impurity I.
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FERF &R, H WA K 5->990, #7371 7% %%
Z&Ji D fEREFEF] . DMF ARG ARG E P, 2%
e LSS AE A BT DSk It i 2 Y00 17 T 1) 9
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Tab. 1 The results of the solution stability of impurity D

W A 55 /%
H b ESY
i i)/ TR 2.0 DMF

D B REID B REID R
0 61.11  21.09 9123 0.64 9022  0.89
5 1518 6267 9127  0.68  90.09 1.56
15 - - 90.87  0.77 8538 2.1

0 10 20 30 40 50 60 70 80 90

B2 #5D#ERARERE

A-FRRET S hFsE e B-2 & 15h A @ C-DMF 1 15 h fE .

Fig. 2 The solution stability of impurity D

0 10 20 30 40 50 60 70 80 90
t/min t/min

0 10 20 30 40 50 60 70 80 90
t/min

A-—the stability of 5 h in diluent; B—the stability of 15 h in acetonitrile; C—the stability of 15 h in DMF.
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2.5.2 WAL HUBTFEARARTT 549 50 me 5 17,
B 5 A 50 mL &I, AR 10 mL % f#
g 1 SHEREFIAD 1 mol- L™ BRI
3mL, &%), HEME 30 min j5, HI 1 mol-L™
AR 3 mL T 2 SHEESF A
1 mol- L™ S BN 3 mL, $£4), FIRHE 18 h
J&,> B 1 mol-L™" FhERIA 3 mL HHAN; 3 Stk A

N 5%IE AME 4 mL, #55), ERKE 260 min;
4 ST 4 500 Lx 5806 F A 12 ds 5 546
mh T 60 CAKM N 12 h, [A) L3R & v i b in fi B
WERZEZIE, B, i, REE®. . ik,
s FE N v L e R R VAL, TR O R R R AT
RIS . BTFEAAR YT 5 R R A2 . . A
o, JERFEIREING, SRR 84.54%,
99.93%, 94.93%, 91.29%7#1 95.98%, #ERFKH,
¢mfm@m#?wﬂ%m,f&ﬂﬁﬁ¢#?
oy RAEVEMR, DAD Rrillgs REW], &M
F ULl FE K1 3>990, H %% 4% 5 24 66 5 Bl FR AR At
T RERIFM A E, TRERLE. SR WKE 3.

0 10203040506070 8090 0 1020 3040350 6070 8090
t/min t/min t/min

3 PTHARA T A5 BOR R R B R A B i
A-FRIOR: BN : C-SULRESR: DLRBEIE: B msr .
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Fig.3 HPLC chromatograms of destruction tests of atorvastatin calcium
A-acid destruction; B—base destruction; C—oxidation destruction; D—illumination destruction; E-heat destruction.
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flyTAS R4 BR D e BIR 458 0.30 pg-mL™ Al
0.15 pg-mL™", A& W5 54 0.09 pgmL™" Al
0.07 pgrmL™",
2.7 ZRPEICER. AHXSOR B B[RRI IE R A
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Tab. 2 Deter mination results of the correction foctor

(& N -
¥% 4% EEpE R P
y=32.614x-0.616 8  0.999 5
FTFEARARITHS  3=33.235x-0.6072  1.000 0
y=32.108x-0.068 9 0.999 9

y=34.878x-0.7857  1.000 0
&) D »=34.880x-0.3560  1.000 0
y=35.026x-0.1675  0.999 7
y=32.421x-0.7311  0.999 8
FIFEAAYTHS  »=33.053x-0.5269  1.000 0
y=32.581x-0.7143  0.9999

y=34.663x-0.6347  1.0000
J4 % D 1=34.752x-0.509 7  1.000 0
y=34.685x-0.7123  0.9999
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Fe 1.0 BB RS B 55 18T B AR A TS
Rl D SR, S5RERYISRA 2 oy ikk g

REA—F, 4RNES.

®3 HRMEER

Tab. 3 The results of sample analysis %

Ei'as) LIRS AR IE B T g B B X

14110701 0.040 7 0.043 2
14111701 0.041 7 0.044 8
14120301 0.044 7 0.046 9
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B B A A0 S A
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