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Residual Concentration Determination of Five Organic Solvents in Suniplatin by HS-GC
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Abstract: A HS-GC method was developed for the simultaneous determination of five residual organic
solvents in Suniplatin, including ethanol, ethyl acetate, tetrahydrofuran, cyclohexane, and 1,4-dioxane.
Using an Agilent DB-624 capillary column as the separation column, DMF as the carrier solvent and a
hydrogen flame ionization detector for detection, and the results were calculated by the external standard
method. Under the selected conditions, the separation resolution of the five organic reagents was
satisfactory and the linear relationship was excellent in the range of the selected concentrations. The
correlation coefficient () was not less than 0.999, and the average recovery rate was 98.68%~101.05%.
The relative standard deviation (RSD) was less than 2.07%. The minimum detectable concentration of the
five organic solvents was 0.32 to 2.64 ug/mL. The quantification limit was 0.81 to 6.59 pg/mL. The
determination results meet the requirements of the residue limit of five organic solvents in Suniplatin.
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Fig.1 Chemical formula of Suniplatin
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1.1 XB5EGH

Agilent GC 7890B GC System, A& FID &
MLELL K OpenLab CMS T{E¥h. Agilent 7694E Tii
THIL. XP205 HLT K (Mettler Toledo).

PRUEDIT : L BE(E RS, MERCK); DY
(i 4li, MERCK); PR CER(rHral, B2l
R R AR W Okerbral, EZERY
BAEBR AT 1,4- 28 S ral, [H 25431k
2R AARAA ). WA NN- F I
(DMF)(fa 34k, MERCK).

ik SFEHHIERZ), HEE AT R T
Fefit.
1.2 VR

1) ISR HEFRFRIXCRS A 22 0.1 mg) 500
mg LBE. 500 mg LFE BE. 72 mg DU . 388
mg Rkt 38 mg 1,4-—F N, FEEN 40 mL
i) DMF & F£ % 100 mL K&+, F DMF #

BERZIEE, REAT, VR0 B Aid 2 18 W - B 10.00 mL
B E 100 mL &=, H DMF #ife 2 %1 5,
AT, 13RI 5 FE N B 5352 500
500. 72. 388 i1 38 ug/mL HIAEW . 43HL 2.00 mL
BT 20 mL TS @R, & Y% 5 TS R,
VR i 3 BT FE GHBE B AR T

2) PSR FREUET JE B RN 200 mg (K
1% 0.1 mg), M2 mL DMF & #RAE 20 mL i 4% ik
PR, & % BT FERE0, 1Rt /b A A
EANTIREART
1.3 g TIE%N

BiE %A DB-624 BYNE (A1 4:(0.53 mmx30
mm; 0.25 pm), BEIGHEE 40°C, fR¥F 5 min, DA
5°C/min HEFFHEZE 80°C, LA 20°C/min 3 F TG
% 200°C, FR¥F 3 mino FEMIAS A KNG BT A
B(FID)o Kl #%EE A 250°C; BEEE IR 220°C,
WANRES, N 4 mL/min, 2EEH 10:1, &
AN 40 mL/min, S MEN 400 mL/min, #f
FEAARN ImL.

73S 4648 FHTIE E 140°C, 2 BIEE 150°C,
FERE ERIRE 160°C, FEM T 7] 25 min.
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2.1 RGERM

SRR R E R 6 I, B S AR
B IS} 1) % U T AR PR ARG A v Al 22 (RSD) o 45 SRR S
T 7R B I TR) S VT ALY RSD 3571 5.0%, B
WAREEIAMIKLT 20000, 73 E KT 2.0, FFEE
B EEK,
22 HREME

DA HE S VRN 2 LR AT
TS BT E S BT il B A 2 B o B 2 #1115 min
JE AT EHEFI(DMP) I, AT, OB, 4R
LG VUEPRIE . SRCEf 1,4- 5 NIE 5 Mg
BLIE 7 % DMF [8#5 /N B RE N 2.31, LJEMER LT
2.3 RiEVERE
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W, F B KR SR UOEAT i, DA AR
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REE R 1 gl WRIEER 1%, LG
KEZB()IITE 0.9991 LA L, RIS A EFILEWRE
TR 2 M OC R R AT
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Fig.2 Gas chromatograms of the five acontrol mixture solvents
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Tab.1 Results of investigation on linear relationship of 5 organic

solvents (n=9)

USSR 4 iy

H oy EVE Py 280 (ugml)
LIE A=24343C-11.364  0.9993  5.0~1002
LRI A=2.9049C-6.8908  0.9995 5.0~1012
UE=NRL A=48322C-5.0462  0.9995  7.3~146
2N A=13.521C-30.335  0.9997  3.9~783
L4-—H N 4=1.3058C-09134 09991  16.2~81
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for A BR(SIN=3) JE B FR(SIN=10) 0 5R 2 Fiil
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Tab.2 Limits of detection and quantification for 5 organic

solvents
LOD LOQ
by W (ERREL RWIRR KT (EMRE

(ug/mL) (SIN)  10°  (ug/mL) (SIN)
L 1.01 54 10.1 2.53 12.0

LR T 1.20 4.1 12.0 3.01 11.0
R 0.83 4.8 8.3 207 126
Wkt 0.32 4.6 32 0.81 11.8
LA-ZHAT 264 4.0 264 659 109

2.5 [ERER

HERRREL 12 &7 e R 2R, 2 Bl
AN [FAC R (FH 24 0 HERE iy AR 5
FhAHLAEFIIR R 120%- 100%- 80%)FIVRAR A,
PATHIE 3 4, Hoh 3 AT AR IE . THEP
BRI ) RSD, SR T K 3. 4lF. LR OTE
DUSMEmG . BF O & 1,4- 8 NFF 5 Fg WA
BIECE AN 98.68%~101.05%, RSD(n=9)N 1.28%~
2.07%. 3 MK F35 IR AEAE 100%+£10%
JEEEIN, RSD BIAHIL 5.0%, fFaeREK.

35 MAEYEER R R (n=9)

Tab.3 Recovery results for 5 organic solvents (#=9) %
#H oy ae2lliEs RSD
LI 98.95 2.07
LR T 101.05 1.58
WA 99.31 1.28
ok 98.68 1.49
L4- 28N 100.58 1.88

2.6 it A RIS

DA Bt VR A S v VA AR T . I8
T SR A S AR AR A IR VAN VR
ZERBIR, fEESIMIE(4.0£0.5 mL/min). #4GFEE
(40£5C). P IE(140+£5 C)RAERMU/NSER, At
WA B R 25, SR SIER 4554
B R, SSHICRERN, AR R
27 HEREER

FREUCAS R X &7 JE EA R AR 2545 200.0 mg, 53731
Tl 2 mL DMF #%f#, BT 20 mL TS 3ERE A, 3F
ITEIENE, DAMRETESHS S8, SRR
4 i3,

K4 FREFHGTFENZEN SR 10°°
Tab.4 Results of solvent residue determination in Suniplatin API
e E
ZP 201606-  201607- 201608- R
SNB-01 SNB-01 SNB-01
LB 50.75 47.05 64.61 5000
LR T REEH REEH OREEH 5000
S AREEH OREEH R 720
ke REEH REEH OREEH 3880
L4-Z50N% Rfal Rkel R 380
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