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?ﬁi E AW MEReTS RS PR GENSEN TR, Tk RAMEL@WEAMEE R, &1L 4 DB-624 £

B AR R AP IR (4 05 40 °C, 424 15 mim, ¥4 10 °C/min #94% £ 415 £ 150 °C, F A 40 °C/min ik & FH8 £ 250 C,
4%3%5 min) , A 8 4 F KOG B AL 2B HEAE TR E A 200 °C, A B8 E A 250 °C, HAH RAL, Rk A 2.0 ml/min, 4R
A3 1, RERE A 100 C, R0 R 2 30 min, MEFHAERR A Iml, £R. T L FRE . CH. FARTAR Tk . T
BRLBE w9 Akl IR O R T R A R B R E 5 A R 23.702~142.212 . 38.44~230.64 . 42.26~253.56 ,4.814~28.884 .
41.148~246.888 ,2.976~17.856 ,42.53~255.18 . 7.016~42.096 , 33.484~200.904 ,40.54~243.24 . 7.75~46.5 pg/ml & B 1 5% &

FARHILE BIF &M% A (4,=0.999 1.0.999 8.0.999 9.0.995 4.0.999 9.0.999 4.0.999 9.,0.999 9.0.999 8.0.999 8.0.999 9) ; # &
}5:\7?5,( M E MK I 69 RSD<<2.89% ; -F 4 A A Dk & 4 5 A 102.57% .99.59% ,103.57% .102.62% .103.28% .101.48% .
101.75% .101.85% .102.79% . 104.11% . 103.07% ,RSD %% 4 2.39% .2.71% .2.44% .2.74% .2.31% .3.44% .4.64% .2.32% .
2.82% .3.21% .2.57% (n=9), % ww%%/% Mg E R AT AR ER TR TSRS PR AN S nE
KRR THRAT S B R G EA MR R mE A Gtk A e

Content Determination of Residual Solvent in Atorvastatin Calcium Raw Material by Headspace Capillary
GC Method
HUANG Shan, YANG Ben-xia(Henan Institute for Food and Drug Control, Zhengzhou 450003, China)

ABSTRACT OBIJECTIVE: To establish a method for the content determination of residual solvents in Atorvastatin calcium raw
material. METHODS: Headspace capillary GC method was adopted. The determination was performed on DB-624 capillary column
at the rate of 2.0 ml/min using nitrogen gas as carrier gas and FID as the detector by temperature programming (initial column tem-
perature of 40 °C, maintaining for 15 min, then raising to 150 °C at a rate of 10 °C/min, and then raising to 250 °C at a rate of
40 °C/min, maintaining for 5 min). The split ratio was 3: 1, the temperature of the injector was maintaining at 200 °C and that of
detector at 250 °C. The equilibrium temperature was 100 °C and equilibrium time was 30 min. The volume of sample was 1 ml. RE-
SULTS: The linear ranges were 23.702-142.212 pg/ml for methanol (»=0.999 1), 38.44-230.64 pg/ml for ethanol (+=0.999 8),
42.26-253.56 pg/ml for isopropanol (»=0.999 9), 4.814-28.884 ng/ml for acetonitrile (»=0.995 4), 41.148-246.888 pg/ml for
methyl tert-butyl ether (»=0.999 9), 2.976-17.856 pg/ml for n-hexane (»=0.999 4), 42.53-255.18 pg/ml for ethyl acetate (r=
0.999 9) , 7.016-42.096 p g/ml for tetrahydrofuran (#=0.999 9) , 33.484-200.904 p g/ml for cyclohexane (#=0.999 8) ,
40.54-243.24 pg/ml for n-heptane (+=0.999 8), 7.75-46.5 pg/ml for toluene (#=0.999 9). RSDs of precision, stability and repro-
ducibility tests were all lower than 2.89% . The average recoveries were 102.57% (RSD=2.39% ,n=9), 99.59% (RSD=2.71% ,
n=9), 103.57% (RSD=2.44% ,n=9), 102.62% (RSD=2.74% ,n=9), 103.28% (RSD=2.31% ,n=9), 101.48% (RSD=3.44%,
n=9), 101.75% (RSD=4.64% ,n=9), 101.85% (RSD=2.32% ,n=9), 102.79% (RSD=2.82% ,n=9), 104.11%(RSD=3.21%,
n=9), 103.07% (RSD=2.57% ,n=9) , respectively. CONCLUSIONS: The method is specific, repeatable, reliable and suitable
for the content determination of residual solvents in Atorvastatin calcium raw material.
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mg FIH 2 36 mg, & T [r— 100 mI L, N, N-— FF 356 R
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Fig 1 GC chromatograms

A. substance control; B. test sample; C. blank sample; 1. methanol;
2. ethanol; 3.isopropanol; 4. acetonitrile; 5. methyl tert-butyl ether; 6.
n-hexane; 7. ethyl acetate; 8. tetrahydrofuran; 9. cyclohexane; 10.

n-heptane; 11. toluene

24 HMERER

A3 A S 2.2 17 TR S HR B E 459 0.2..0.5 0.8 . 1.0,
1.2 ml, & F 10 ml &I, I N, N- 3 9 g e 22 200 1, 7 ¢
AN AL B 1) RGN, 43 R 2 e B3 ml, B IS v, 25
BT A AR, $5 4217 T T (438 S5 R 52 L D R 0,
Wk AR AW T A () A N AR | A6 o o v B (o) S Al
b, AT A, [BE AN S S R LR 1,

F1 HAAENLETER

Tab 1 Linear relation of regression equation

il ) Ep;p r LR, pg/ml
g y=0462x—1.638 1 0.999 1 23.702~142.212
L y=0495 1x—2.780 8 09998 38.44~230.64
SRR y=05159x—4.514 6 09999 42.26~253.56
4 y=0350 7x—0.480 8 0.995 4 4.814~28.884
FOERUT SR y=4517Tx—12.377 09999 41.148~246.888
okt y=12.348v+3.005 7 0999 4 2.976~17.856
LI y=0.871 9x—6.351 09999 42.53~255.18
U y=1.744 6x—1203 8 0.9999 7.016~42.09
Bkt $=17.299 2x—9.659 6 0999 8 33.484~200.904
IEBHE y=6.876 9x—8.142 2 09998 40.54~243.24
R y=1051 1x—0613 5 0.9999 7.75~46.5

25 HiNRFIEZHR

IC“2.2.17 R X BE S b £ VOB AR B, 7E 2.1 (o 3 2%
PR BEREIRE , 43 e e EE 240k 10 = 1A 3 - 1R 22 58 1 PR
FIRIRR . 25508 s O OB SR L IE B I O e

China Pharmacy 2013 Vol. 24 No. 44 - 4207 -



PO LR AT (USRI | AT S | R E R ) g2

$72.84.7.30,7.40.6.70,0.94.,0.25,3.77 ,1.35.,0.44 ,0.28 , 1.32 Continued tab 2
pg s AR 4351 24 0.71,2.19.,2.22.,2.68.,0.28 ,0.15,0.94,0.40 sl Préva, AR, W, MEERBCR,  FRIEREER, RSD,
mg mg mg % %o %

0.11.0.07.0.39 pg.

20w S e
FER 2.2, 17 00T % B AR VA 3 mil, 2 2R 004 6 Y 5E 0 0:17856 0j17820 99180
T AR, 2550, L. OB O R INEE OEBike  IE 2 e R 0 02320 022505 10083
O be TR L8 VU S RIR | FF AT St | B R RSD 451 0 022320 023148 10371
2.58% .1.86% .1.75% .2.56% .2.07% .2.37% .2.14% ,1.75% . 0 02320 02349 10525
1.99% .2.01% . 1.76 % , LW LA 5 B2 RL4F 0 026784 027598 10304
07 Tt 0 026784 028168 10517
ML M MIEE R SATHI0 L2468 0GR RS
hIPRE IR 3 ml, HEREI G W I, 255, RS Zm 2. 0 ledso Le6n 1009 ' ‘
Tk H 2R A9 RSD 40 1.79% . 2.03% 1.78% . 1.90% . 0 205600 201966 98.23
2.36% .2.58% .2.89% .2.75% .1.88% .2.31% .2.67% , Vi F1 4 0 205600 216364 10524
RS 8 h AR E M A 0 205600 218860 10645
08 BEMRAH 0 246720 254022 102.96
BT AT He 7T 45 JEURH25 (I 5+ 101101) 3% fik L 25 6 53, 3% e
“2.2.27 WUF 7 A A A VA U, 4 2.1 T a3 A Ak AR Eit 0 1:63480 1:73859 106:35 o 32
EBERE IR BE LR LS VY &R A R I A i v ok 0 L6380 173293 106.00
Kol & iF O e 444 0.000 1% (RSD=1.21% ) , & Hi 3t 0 204350 203234 99.45
AT FERE )4 454 0.003 19% (RSD=1.45% ) , i IAA )7 i 8 0 204350 217526 10645
Sk BT 0 204350 220709 10801
B
OF VAT EIC2.2. 17950 T B £ 904.0,5.0,.6.0 ml, 0 24522 2:57999 10521
TS 3 0, A BT 50 mlstiR N, N- UG e 000008 010992 011431 10392 10148 344
Bt R E 20 4247 M55 80% . 100% FI1 120% [ %f B 5h 74 000007 010992 011018 10017
W o KEBEFREURE B (1652 101101)0.12 g, ZF BAE & A iR 000009 010992 01360 10334
80% . 100 % 1 120 % FY X} BE AL A5 3 ml, #42.2.27 T F J5 3% 000010 0.13740 0.13364  97.19
A U AR, TR 2.1 T i SRR 2, LADG T AR 000011 0.13740 0.42% 10397
PR SR R A I RE [, SR I 2. gggg?ﬁ 312123 gﬁ:?z 123;}‘7‘
F2 REMERIEER (n=9) 000008 0.16488 0.16741 10148
Tab 2 Results of recovery tests(n=9) 000009 016488 016982 102,94
SR fitrat, MAR,  WEE,  WRERICR,  CESIRERENE, RSD, whi 0 131136 137117 104.56 102.79 282
mg mg mg % % % 0 131136 133729 10198
M 0 126352 129490 10248 10257 239 0 131136 136391 10401
0 126352 126129 9982 0 163920 161275 9839
0 126352 128770 10191 0 163920 171496 10462
0 157940 154785 98.00 0 163920 175468 107.05
0 157940 164157 103.94 0 196704 193278 9826
0 157940 167920 10632 0 196704 202203 10280
0 189528 195890  103.36 0 196704 203536 10347
0 189528 196986  103.93 LWLT 0 167488 174807 10437 0175 464
0 189528 195928 10338 0 167488 169738 10134
ZE 0 16248 166578 10267 959 271 0 167488 17299 10287
0 16248 158131 97.46 0 209360 205898 9835
0 16248 160099  98.68 0 209360 218344 10429
0 202810 190330 9385 0 209360 222969  106.50
0 202810 203020  100.10 0 251232 256943 10227
0 20810 207758  102.4 0 251232 228222 9084
0 243372 24339 10001 0 251232 263502 10488
0 243372 244505 10047 I 0 029944 031193 104.17 101.85 232
0 241372 245009 100.67 0 029944 030101  100.52

- 4208 -+ China Pharmacy 2013 Vol 24 No. 44 TEZEE 201355 24 25



&R2
Continued tab 2
SR Fréce, AR, WA, MEERIGE,  FEEREIER, RSD,
mg mg mg % % %
0 0.29944  0.305 48 102.02
0.37430 0.362 83 96.94
0.37430 0.38579 103.07
0.37430  0.39207 104.75
044916 0.450 24 100.24
044916  0.459 59 102.32
0 044916  0.460 81 102.59
0.00290 126352 132310 104.49 103.28 231
0.00210 126352 1.29045 101.96
0.00320 1.26352 131866 104.11
0.00230 1.57940 1.562 06 98.76
0.00250 157940 1.658 87 104.87
0.00190 1.57940 1.68748 106.72
0.00260 1.89528 191373 100.84
0.00350 1.89528 1.968 96 103.70
0.00320 1.89528 1.97472 104.02

o o o o o

BT AR

b 0 0.29248 030752 105.14 103.07 2.57
0 0.29248 029753 101.73
0 0.29248 030321 103.67
0 0.36560 035701 97.65
0 0.36560 038185 104.45
0 0.36560 0389 94 106.66
0 043872 044282 100.93
0 043872 045372 103.42

0 043872 0.456 35 104.02
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Tab 3 Results of content determination of residual solvents

(% ,n=2)
A=l #t5 UL T it Lok G
WL 101101 0.002 8 0.000 1 -
101102 0.0019 0.000 1 -
101103 0.0029 0.000 1 -
WHR T 100500030 0.001 8 0.000 3 -
100800060 0.001 8 0.000 4 -
101100130 0.0012 0.000 4 -
JeaiEmk 101102 - 0.000 4 -
101103 - 0.000 4 -
101104 - 0.000 4 -
WHTH AR 20101001 - 0.000 1 0.0015
20101002 - 0.000 2 0.0013
20101003 - 0.000 3 0.0077

=7 AR T ARSI R

“=". be lower than lowest examination limit
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