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WE: BN ASRNNEE KRG 2B RAS PP LB FRE.CH R TR ETIR. LR LE . W EArkh. = LS AEA
KRB FHMEAMEHE R Tk GEAEA DB -624 £ F G5O 6% AR AL —94% = VAR AFIE A B & ,60 m x0. 53 mm,
3 pm), R AFR B OB A 220 C AW B A KK B F AR B (FID), B A 250 °C, HA A KA, HAREA 2.0 mL/min, 2%
FeA 101, MEm#EEE A 80 °C,FH A H A 30 min R Tz . L8 AR LK A TR . ETKR.CRLE WARSD. =T

Ji 88 R B K JE 4 A AE 0. 03 ~0. 45 mg/ml.,0. 05 ~0. 75 mg/mL,0. 05 ~0. 75 mg/mL,0. 004 1 ~0. 061 0 mg/mL,0. 006 ~ 0. 089 mg/mlL,
0. 003 ~0. 045 mg/mL,0. 05 ~0. 75 mg/mL,0. 007 3 ~0. 110 0 mg/mL,0. 002 ~0. 030 mg/mL J&. B N 5y @mmE R L R RF(r H X T
0.995); #& FE 2 %] A4 1. 50,2.50,1.00,0. 41,0. 59,0. 06,0. 50,0. 37,0. 40 wg/mL, & & &4 % 4 3.00,5.00,2.50,2.00,1.20,0. 15,
1.00,1.50,0. 99 wg/mL; 45 58 X385 RSD 5 # 4 5.07% ,5. 46% ,5. 16% ,5. 14% ,3.91% ,4. 71% ,3. 1% ,3.75% ,4.62% (n=6);
T 34 A A WD 5 3] A 98. 73% ,98. 85% ,99. 46% ,100. 91% ,95. 67% ,106. 85% ,102. 35% ,100. 79% ,102. 53% , RSD % %14 3. 17% ,
3.31% ,3.27% ,3.34% ,2. 97% ,3. 40% ,2. 78% ,2.85% ,3.72% (n=6) . B 1 5 AN)” K # 15 $L R KK ) 545 RAT 254 5 35 R ik
J::\9ﬁ‘1"11‘7bb«e\f' KGR PR L RN T B F RIS RAT A AE A G e 5 B E R A S A 45 R A2 A AL
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Determination of Organic Solvent Residues in Domestic Active Pharmaceutical Ingredients of

Mitiglinide Calcium by Headspace Gas Chromatography
LI Min, HOU Jinfeng, LIU Haitao, CHE Baoquan, LI Wendong
( Beijing Institute of Drug Control - NMPA Key Laboratory for Research and Evaluation of Generic Drugs * Beijing Key Laboratory of Analysis and
Evaluation on Chinese Medicine, Beijing, China  102206)

Abstract: Objective To establish a headspace chromatographic method for the simultaneous determination of nine kinds of organic
solvent residues(methanol , ethanol , isopropanol , acetonitrile, dichloromethane , n — hexane, ethyl acetate, tetrahydrofuran, and triethy]amine) in
the domestic active pharmaceutical ingredients(API) of mitiglinide calcium. Methods The chromatographic column was DB — 624 capil-
lary column(6% cyanopropyl phenyl —94% dimethylpolysiloxane was taken as the stationary phase,60 m x0.53 mm,3 pm) with tem-
perature — programmed , the temperature of the injection port was 220 °C ,the detector was flame ionization detector(FID) with tempera-
ture of 250 °C,the carrier gas was nitrogen with flow rate of 2.0 mL/min,the split ratio was 10 :1,the headspace heating temperature
was 80 °C , and the equilibrium time was 30 min. Results The linear ranges of methanol, ethanol, isopropanol, acetonitrile,
dichloromethane, n —hexane, ethyl acetate, tetrahydrofuran and triethylamine were 0. 03 -0. 45 mg/mL,0. 05-0. 75 mg/mL,0. 05-0. 75 mg/ml,
0.004 1-0.061 0 mg/mL,0.006 -0.089 mg/mL,0.003 —0.045 mg/mL,0.05-0.75 mg/mL,0.007 3 -0.110 0 mg/mL,0.002 -
0.030 mg/mL( r > 0.995), their limits of detection(LOD) were 1.50,2.50,1.00,0.41,0.59,0.06,0.50,0.37 and 0.40 ng/ml,
respectively, and their limits of quantitation(LOQ) were 3.00,5.00,2.50,2.00,1.20,0.15,1.00,1.50 and 0.99 png/mL,respectively.
The RSDs of their precision tests were 5.07% ,5.46% ,5.16% ,5.14% ,3.91% ,4.71% ,3.71% ,3.75% and 4. 62% (n=6) , respec-
tively. The average recoveries of methanol, ethanol, isopropanol, acetonitrile, dichloromethane, n — hexane, ethyl acetate, tetrahydrofuran and
triethylamine were 98.73% ,98.85% ,99.46% ,100.91% ,95.67% ,106.85% ,102.35% ,100.79% ,102.53% with RSDs of 3.17% ,
3.31% ,3.27% ,3.34% ,2.97% ,3.40% ,2.78% ,2.85% and 3.72% (n=6) ,respectively. The above nine organic solvent residues were
not detected in 15 batches of APl of mitiglinide calcium from five domestic manufacturers. Conclusion The established method can be
used for the simultaneous determination of organic solvent residues in the domestic APl of mitiglinide calcium. The organic solvents
residues in the domestic APl of mitiglinide calcium were under well controlled.

Key words: mitiglinide calcium;active pharmaceutical ingredients;organic solvent residues;headspace gas chromatography
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KABHN 25 A2 R 2 - (S) -3k -4 At -4 -
O — 4= 5|0k - 2 — 38) TR, J2 Ak amts 51 4 JIs5 1%
ZJE S TR R A 2R KR 2540 2004 4F iy H A<
Kissei 2523 RO 0 KAR 5 A 55 1 IAE HAS it =2,
KAEH A5 ] 3 A P B B 4B AR b ATP gAY K-
HE e Ca?* NI, NG INZBL N Ca? Wk B2, AR IS
BT, RARRE BT, A A AT ] 5 1k
TR SR /NS, , AT B TR B Fis sl T iA AN
REAA A8 i o W %) 1 9 5 2 OB AU PR R, LR
MU ) -0 H R, 45 E 2 i p A AR 2R )
XVIURR 7 A i 53 T KA 30 2 465 D ek, (EL LR o v R 14
B BRI H o [ PN 2 Al I 7 KA 80 4% 505 D URE 2 Sl R
ATANTR) AR = 1 A [ 550 5k B o 7 A SR e
rh, KA B 2 % B VN ARSI i R e e e B w4
A2 AR XS BT 1 5 K E Ak
(1) 9 Fi gk B VA, ST T 56— IoRAR 51 25 55 5% s 751 g
FE TV PRI BT T TR CIRIE TR .

1 XFE5RG
1.1 {5

7890 HU AR TEAN , AL HE S B T AR (FID) |
7697A TUTh 7S EAE RS (92 [H Agilent 28 7] ) ; XA205 KU HL
FF-(F1- MettlerToledo 23] HEE R Z—) .
1.2 X%

KA B A8 R RE L (Al AL it S 4 il ok
0320160401, 0320160501, 0320160601 ; 4l B, 3t 5 43
1k 01616015,01616021,01616022; 421 C, 41t 553 5]
A 150801, 150802, 150803 ; 4k D, L5 43518 MG -
161101, MG - 161102, MG - 160403 ; ). E, #t 5 43 571
Sy 170401Y, 170402Y, 170403Y), H i (4t 5 K
20150717) . Je/K & (HE 524 20150717) 5N EE (LS
4 20110803) , Z A (L4524 20141105) , — & H e (Fit 5
Sk 20150710) (1E & %6 (L5 K 20150723) | 212 £ Tk (it
54 20120222) PSR (HiE5-24 20141109) F1 = 2 %
($it5 4 20110905) , ¥ [ [ 245 48 1 4k 2% 3850 A PR A
H) L B ERR B S8R0 100% 5 R 6
ol (32 [H Merck 22 H]) s K b aifbiK .,

2 HEEER
2.1 SHEeEEH

%A « Agilent DB - 624 BN FE (LA 6% &N %
A — 949 T W EE RS UE A 815 WK, 60 m x 0. 53 mm,
3 pm) A R P THE , W1 UREEE R 40 )C 4ERF 12 min, DA
5°C /min BRI £ 80 °C \ZEHF 5 min, A 50 °C /min
3 TF 2 200 °C ZEF 15 ming SERE TR £ 220 °C ;
T00 23 P-4 9L 3 2 80 °C 5 P8 B 1) < 30 i 5 tHEASE B[]
1 ming 2 s 20 B R B < 1. 0 mL/ min 73
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F 10 0 1 RIS « FID ; A 2L 1250 °C .
2.2 AlEE

A3 BB 300 mg ., Z 500 mg, 5 P 500 mg, &
iE 41 mg, — & H b 60 mg . 1E % 29 mg. LR L1
500 mg . U IR 72 mg F1 = Z % 20 mg, K5 B FRAE , B
[i]— 100 mL Z &M, F L WA 0t € 4, 1%
51 A AR A 6T BRIV 85 VR %% R B S mL, B 50 mL
A, N WA UE 75, 865, RIAHR G 0 B S i
W JBURE i 2 100 mg, K523 PRAE , B TS R 2 A
RN 1 mL, 2, BAS A A TR
AR 2 R
2.3 HEFEER

LR MR B R IR A IR A S TR 4
T 2. 1 TR R SRR e S (A 1) o
B WA G B YR T 2.9, B RIF, LT
Pk, R LR R LT
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1. methanol 2. ethanol 3. isopropanol 4. acetonitrile 5. dichloromethane

5. 2R TR
9. Z Lk

6. n —hexane 7. ethyl acetate 8. tetrahydrofuran 9. triethylamine

A. Blank solution  B. Reference solution

Fig.1 HPLC chromatograms of blank solution and reference solution
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Tab.1 Results of the linear relation test

R B2 75 A2 r %436 E (mg/mL)
VB Yi=1042.2X,-1.4524 0.999 8 0.03~0.45
LE Y,=1207.1X,-3.4233 0.999 8 0.05~0.75
B Y3=1483.4X;-0.9833 0.999 8 0.05~0.75
T Yi=1551.6X,-0.2807 0.999 8 0.0041~0.0610
ZAFR  ¥5=2300.2X5-0.4185 0.999 8 0. 006 ~ 0. 089
ETI Ys=33414 Xs -43. 872 0.996 0 0. 003 ~0. 045
LB TE  Y:=4483.2X,-10.49 0.999 8 0.05~0.75
WAk ¥:=2945.3X-2.307 1 0.9997 0.0073~0.1100
ZLlk ¥y =20 206 Xy - 22. 841 0.998 0 0. 002 ~0. 030

x2 RNRMESMERER

Tab.2 Results of LOD and LOQ

P A R RERk
RERE(pg/mL) BHEE(%) RERE(g/ml) THEE(%)

8 1.50 0.0015 3.00 0.0030
LE 2.50 0.0025 5.00 0.0050
Pl 1.00 0.0010 2.50 0.0025
LK 0.41 0.00041 2.00 0.0020
ZATR 0.59 0.00059 1.20 0.001 2
ETH 0.06 0.000 06 0.15 0.0002
LR LB 0.50 0.000 50 1..00 0.0010
EEREE 0.37 0. 000 37 1.50 0.0015
ZLlk% 0.40 0.000 40 0.99 0.0010

2.1 TR o A R S E RN A 6 IR, 0 SRV TR L &5
OB Ol SR O AR ECkE . LRE
fifg DU SRR L = SRRV T AR RSD 3 5.07%
5.46% ,5.16% ,5. 14% ,3.91% ,4. 11% ,3. 71% ,3. 715% ,
4.62% (n=6), RIUIEHEH B R,

TR IR - B 0 A R S (Al AL HES
0320160401 )& &, 4 9 f73, B4 100 mg, 351 A — &
JoT iR BE TR 5 0T R S VRSV, ¢ 2. 2 U ik A ki
AR, TR 2.1 U S S AR, T SR T R
IR IR A5 R IR 3,

2.4 HRESENE

IURE A i, 20 3 2. 2 T T J7 vkl A bt i v
W, FR4% 2. 1 TR (3 S5 R AR I 2 o 25 RS Rk AT
Al AL R % B T LI 2,

3 g

H A5 1 24 irh R 0 — ISR T oK AR 51 4 5 )i
FH X VIR H AR 24 Jay 5 )7 et o 152 8 3% B3 v 00 1 H
] PN 45 R Al A= 77 Bl 35 ERAT A () A A o 1~ 1 4 ) AS T
SR BBV o T4 Al A 7= T2 il FH A WL AR
[F], A SCAE R 55 H T E A KA S48 85 26 7 i S
(1) 6 FAEF=Ab AT 7B, X TE= 5 Rk T2
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Fig.2 HPLC chromatograms of test solution
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BN FF 2 RETT = CJEFREEN 0. 02% 51 =42 fi ok

KEI T = L WEBREEN 0. 0329 7477 B 21 %5 2 I

T = L TEBRIE Hg 0. 0329% 115177 70 AR 48 i A IR E Fr A

Xk BRI R = S B T REA T A o 0 T T A

RAGEHATIRUE , BR = S A, 25 5k B 0] i 5 1 BR
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17100, 1 = £ Jfe i H5t BRI B 43 5104 2020 4F i (e

] 247 L (3) ) i SR IR BE 0. 029% 19 1./20 F111/50,1%
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®3 MEEBRELER(n=6)

Tab.3 Results of the recovery test(n =6)

B mAZ(ng) WEE(mg) ®RE%)  X(%) RSD(% ) ma mAE(mg) WEE(mg) EREG)  X(%) RSD(% )

WE 0.29808  0.30095 100. 96 ZATR 0.05900  0.05395 91,44
0.29808  0.29830 100. 07 0.05900  0.05747 97.41
0.29808  0.28630 9. 05 05,73 i1 0.05900  0.05803 98.36
0.29808  0.27911 93. 64 ' ' L 0.02997  0.03042 101. 50
0.29808  0.30155 101. 16 0.02997  0.03233 107. 87
0.29808  0.29949 100. 47 0.02997  0.03130 104. 44

N 106. 85 3.40
LE 0.50095  0.50808 101. 42 0.02997  0.03194 106. 57
0.50095  0.49840 99. 49 0.02997  0.03255 108. 61
0.50095  0.48117 9. 05 05,55 - 0.02997  0.03359 112.08
0.50095  0.469 18 93. 66 ' ‘ LE LB 0.50215  0.515 14 102. 59
0.50095  0.50617 101. 04 0.50215  0.52000 103. 55
0.50095  0.50826 101. 46 0.50215  0.501 84 99,94

o 102. 35 2.78
FEBE 0.50065  0.50883 101. 63 0.50215  0.49215 98.01
0.50065  0.50107 100. 08 0.50215  0.52543 104. 64
0.50065  0.48067 96.01 00,46 . 0.50215  0.52911 105.37
0.50065  0.47460 94. 80 ' ' LEC L 0.07308  0.07382 101. 01
0.50065  0.51049 101.97 0.07308  0.07458 102. 05
0.50065  0.51188 102.24 0.07308  0.07193 98. 43

100.79 2.85
Lk 0.04092  0.04223 103.20 0.07308  0.07042 96.36
0.04092  0.04170 101.91 0.07308  0.07530 103. 04
0.04092  0.03976 97.17 0.07308  0.07588 103. 83

100. 91 3.34 _

0.04092  0.039 34 9. 14 Lk 0.01988  0.01917 96. 43
0.04092  0.04228 103. 32 0.01988  0.02072 104.23
0.04092  0.04244 103.71 0.0198  0.02008 101.01

. 102. 53 3.7
AT 0.05900  0.05734 97.19 0.01988  0.02008 101. 01
0.05900  0.05715 96. 86 0.01988  0.02106 105. 94
0.05900  0.05473 92.76 95.67 2.97 0.01988  0.02119 106. 59
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