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B E B AIRNNERERTEEAPLERRIAKRG TG E, Fix. RAMTAMEEE, EEEIN6% R AL
FH-94% = P AR F 8% (DB-624) 2 1 T ik 09 200 % A AR B TR, S AF IR JE 4 230 °C AR 3 4 SOK B AL 25, A
IR JE K 250 C, HRAH RA, Ak A 2.0 mUmin, 27 A 5: 1, TR m#GRE 90 °C, 458 8] 4 20 min, TR E # A% % 1.0 ml,
LR LB RN TR R & B 4 4 4 1.25~500.0 pg/ml(r=0.999 9) ,0.50~202.0 pg/ml(+=0.999 2) ; & & &5 3 A
5.01,2.02 pg/ml, # @l FR %A1 A 1.67.0.67 pg/ml; 45 5% E A& Z M F KT 6 RSD<3.0% ; mn Af =K % 5 5] 4 96.81% ~
102.00% (RSD=1.89% ,n=9) .96.64% ~102.31% (RSD=1.82% ,n=9) ., %% k4% it s, TR TR ERER
FHBR P LEARIAGEREE.
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Residual Determination of Ethanol and Acetone in Nimodipine Sustained-release Tablet by HS-GC
HU Xiaogin, HAN Chun(Dept. of Chemistry, Changzhi College, Shanxi Changzhi 046011, China)

ABSTRACT OBIJECTIVE: To establish a method for the residual determination of ethanol and acetone in Nimodipine sus-
tained-release tablet. METHODS: Headspace GC was on the column of capillary column with fixative solution of 6% cyanopropyl
phenyl-94% dimethyl polysiloxane (DB-624) by temperature programming, injector temperature was 230 °C, detector was a flame
ionization detector, detector temperature was 250 °C, carrier gas was nitrogen gas, flow rate was 2.0 ml/min, split ratio was 5:1,
equilibrium temperature was 90 “C, equilibrium time was 20 min, and volume of sample was 1.0 ml. RESULTS: The linear range
was 1.25-500.0 pg/ml for ethanol (»=0.999 9) and 0.50-202.0 pg/ml for acetone (#=0.999 2); limits of quantitative were 5.01,
2.02 pg/ml, limits of detection were 1.67, 0.67 ng/ml, respectively; RSDs of precision, stability and reproducibility tests were low-
er than 3.0% ; recoveries were 96.81% -102.00% (RSD=1.89% ,n=9) , 96.64% -102.31% (RSD=1.82% ,n=9) , respectively.
CONCLUSIONS: The method is simple, rapid, accurate, and can be used for simultancous residual determination of ethanol and
acetone in Nimodipine sustained-release tablet.

KEYWORDS HS-GC; Nimodipine; Ethanol; Acetone; Organic solvent; Residue
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) (U ) 38 U] 0861 53 B2 1 77110 i 32k Hh Xof 32 B s ) 1) o et A
TIBE SR (2 TP T P 7 791 3% B B 1 <<0.59% )™, BT RS T
KT 58 AR €0 33 5 (HS-GC ) [ IRHI 52 JE St - B B b 2
T DAY I3 B 6 14, DA Sy o g b i 2 o 790 1 ol B2 £
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T890A T AH (A 35X , A48 & KA B T 1b kil 25 (FID) |
T694E 25 [ ZhiF AR B T890A {43 T 4E 4k (26 [ Agilent 2%
H] ) s MS204TS #7432 — HL F- K1 (3 - Mettler-Toledo 2
H]) ; KQ-100DE U Hlc4as 1 7 i e (R 1 i e A A AT PR
H] L2100 W, A%, 40 kHz) .

1.2 HR5EEF

JE B3V G2 B R (Ll PG IR A o 25 B A B AL 35
20150801 ,20150802,20150803 20150903 , HiL4% : 60 mg/ ) ; £,
Pt B (HE 5 : 20150911, 265 =99.8% ) . N Il X ety (L
20140611, 413 =99.7% ) ¥y B E 25 LS54 R A Al
N, N-ZH Z=H i (DMF ) R (3ot , K B aiK .

2 AEEER
2.1 BiEEE

TR DL 6% N B E-94 9% — 1 LB A 45 e (DB-624)

A [ 58 T B 4045 # (30 mx0.32 mm, 1.4 um) ; B2 ¢ FHiR - #)
AR EE 40 °C, 745 2 min, DA 10 °C/min FHIE % 60 <C , T LA
30 °C/min FHE % 230 °C 45845 2 min; AL DT 230 °C 5 46
i FID s il g3 4 : 250 °C 5 8070 AU ik : 2.0 ml/min; 43
W5 15 THAS ANPGRS : 90 C ; EAG IR E] : 20 min; T5 28 #EFE
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H:1.0ml,
22 ARRHHEE
2.2.1 IRAXTHRRER KB PRI EENT B4 50.1 mg N R
Xif B 50.6 mg , B F[i]— 100 ml i, il DMF A 2 25,
PEAY ANE IR AR BRI AW A 25 R B R R X B
5.0 ml, B T 50 ml s HT, il DMF 45, #5457, 42 0.22 pm
THALIE gL, IR 1.0 ml, & Tz Hirh , 5, 1 iR
A% HE S I
2.2.2 HHRSET O BURES 20 B KSR E  UEA RS S5 PR
i (45 JE ST 300 mg) , BT 10 ml /=S, il DMF % /i
FEELS,BA AL FE 10 min, 28 0.22 pm LB g, S uEi
L0 ml, BF IS i, %3, M A AR A .
2.2.3 FAXEEW K% EEDMF 1.0 ml, BT,
At VE RS OV RV
2.3 RGiERAMRE
R 2 R C2.27 0 N TR A A R A RN EE
X HEVA R A5 18 o, 4% 2.1 TN i S e RE I A, T SR A
PEULIE L, i LT AR s 4504 T, SRR 35 ek 5
FLLRAY B, O B > 2.0, NSRBI LA BRI 12 567, Z,
FE PRI (45 BA BT 1] 49 50K 3.926 . 4.375 min. 25 32, oA
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Fig1l GC chromatograms
A. mixed reference substance; B. test sample; C. blank control; 1.etha-

nol; 2.acetone
24 HUXRER

R 2 BRI L % 1R 25.0 mg AR X 8GR 10.1 mg, B F
[l — 10 ml &, i DM %5 g 5 € 2, $820 , il il 2 B A
L JC e A B 533304 2,50\ 1.01 mg/ml UZAER . s

HEZED; 2016 4555 27 5 33 1

WM 0.005.0.01 ,0.1.0.2 .0.6.1.0 \1.5 .2.0 ml, 435 &
T 10 ml G, I DMF 5E 258, #85), 3“2, 1730 (i 2k ik
FEISE , JO SR U T A o AR B 20 Jo e e B (o, pg/ml) A
ARbR DT () AN A AR A T LR [0 5, 45 2 [l )3 7
y=1 312.4x—23.98(+=0.999 9) , NI )57F2 K y=2 883.7x—
4.503(r=0.999 2) . Z5RFRW, LW DA ERAS I Joi f e Ji 4R A2k
T 43 31K 1.25~500.0,0.50~202.0 pg/ml.,
25 EERSHNREZE

H“2.2.17 50 VR A % BRI OE Y, AR LT R 4%
“217T N R SR SRR E 6 YK, IO SRR, SR L
10 1EF, 45 2B AR 9 R PR 4300024 5.01.2.02 pg/ml; 415
Wk LYo 3 LIS, 75 U AT RGIIBR 435514 1.67 .0.67 pg/ml.,
2.6 TEEEIRRE

K B 2.2.1 7 100 N TR W) B S VA TR0 B, 2.1 TR
0 SR 4 SR AR R 6 VR, T SR TR . S5 2R, 21 TN i
U4 TR LAY RSD 43510 1.78 % ,1.83% (n=6) , & B 25
TR
2.7 BREMRE

Be2.2.27 W0 Atk i A (k5 : 20150801 )& & L, 43 51+
FE IR 0.1.2.4.6 .8 hEH“2. 17T R 3G ARl AE I
TOSRUETIAR . 452, 1 TSI T FR A RSD 4351 2.48 %
1.88% (n="6) , &ML A AE IR T 8 h N ETE R 1T
2.8 EEMHAK

T R] —HERE i (HE45-: 20150801 ) 3 =, #5¢2.2.27 30 F )y i
Tl A& A T, T 2. I B 1 AR R | G SR U T
B 255, A1 NV ALY RSD 435100 1.91% ,2.99% (n=
6), RIHAFILEE MR
2.9 IR R

HURE (5 : 20150903 ) 3 &, WF 40 , A5 % FREL 1.45 g (24
 Je BT 300 mg) , F 94y, 4 B E F 10 ml I, F4 5
TG o 8 0T o MR B Y O L TN B A R 3 0, 4
“2.2.27 W00 T A A LR S, TR 2.1 I @ Ak ik
FEINE T s TR AR S IRE ke 25 SR AR 1.
2.10 HEHKBBEFANE

B4 AR S 52,227 TR 5 1 A At i v i, T
F2“2. 17 U G SRR E 0 SR TR T3 2 B TN
MsR B i, A AR LR 2.
3 iTie
3.1 BRENEE

AR UEFEIAE iy o B4 2O PR I 52 A B, AT 006
FIVE ROk 8 IS M RFINRE & . B3R S Tk . ZH
M. (DMSO) F DMF", 45 5 )8 B P ARE T K, AN RBLRIIE
VAR (97 %00 Y 5 {B L7 DMSO H DMF th K1 BE S i , 20156
B UE, 24 DMF /A, 208 DA B4 20 185 B WL A U
FRORBEE R . AR IREE R DMF MiEHH .
32 BILHRIERE

R T AR B BV R ARAFELAF 1 43 B SE A o 8%
T AEM M 1A Rtx®-1(50 mx0.53 mm, 10 pum) 55 B e £ 3%
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Fz1 MEEKRAELER (n=9)
Tab 1 Results of recovery tests(n=9)

f T REE,  WAE,  WHE, O MERK  FEMER RSD,
it iT,g mg/ml mg/ml mg/ml &% R, % %
LE 0.1432 0 0.0401 0.0395 9850 916 189

0.146 5 0 0.040 1 00393 98.00

0.1442 0 0.040 1 0.0407 101.50

0.1459 0 0.050 1 0.0494 98.60

0.1436 0 0.050 1 0.048 5 96.81

0.1450 0 0.050 1 0.048 6 97.01

0.1446 0 0.060 1 0.0613 102.00

0.1462 0 0.060 1 00597 9933

0.1427 0 0.060 1 0.060'5 100.67
i 0.1432 0 0.0405 0.040 4 9975 9939 18

0.146 5 0 0.0405 0.0394 97.08

0.1442 0 0.0405 0.0408 100.74

0.1459 0 0.0506 0.049 6 98.02

0.1436 0 0.0506 0.0503 9941

0.1450 0 0.0506 0.0489 96.64

0.1446 0 0.0607 0.062 1 10231

0.1462 0 0.0607 0.061 1 100.66

0.1427 0 0.0607 0.060'5 99.67

®2 HRPERBAETNESER (n=3,%)

Tab 2 Determination results of residual solvents in samples

(n=3,%)

LS L [
20150801 0.006 4 0.002 6
20150802 0.0072 0.0029
20150803 0.0059 -
20150903 - -

=R

Note: “~" means not be detected

FEHP-5(30 m=0.32 mm, 0.50 pm) . H &% M 438 K1 A DB-624
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Rtx®-wax (20 mx 0.18 mm, 0.4 pum) X FE S AL B, 2558 R
Rtx®-1 HP-5 Ff, L | P9 i £ B 1) (D454 5 2R Rex®-waax ]
Sy R9E ;L DB-624 2 [ 28 VR 1Y) B 40 A R TR, R B s I e
OYBS R WETEATFR ., ke DB-624 S [ 1 W00 B AN R
A Y AL
3.3 HRAEHMRL

EUHT, 4% B 0 i ke, s R DUk 2 R oA ML R 1) R
B 5, T % ) S A A b A AL R SR R R
AL, HRAE N TR 28 (5 B LA A4 1ot

Rl A WLV R o ARSI AR i 1 Ak PR K 24 13 AT
A, I AT AL I, GRAIE T2 SO0 T D R R A
235 L R A% LS S 24 1y i 390 o (9 AL ) ke P i

L5 TR AR T R T PR AER T T R A e

-2 B F rh 2B AT A 7% B
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