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ABSTRACT OBJECTIVE To establish a new derivatization headspace gas chromatography-flame ionization detection
(HS-GC-FID) method to detect the residual amount of dimethyl sulfate in neostigmine methylsulfate bulk drug. METHODS  Various
derivatization methods were screened and then optimized. n-Butanol was used as the derivatization agent and methylated with dimethyl
sulfate at the temperature of 50 °C, producing the derivatization product methyl n-butyl ether. The analytical column was DB-624
(0.32 mm x30 m, 1.8 um). The column temperature was maintained at 40 “C, holding for 8 min, then was raised to 220 °C at the

' The detection was achieved in FID

rate of 30 °C - min "', holding for 2 min. The flow rate of carrier gas nitrogen was 2. 0 mL + min "
with the injection port temperature of 200 °C and the detector temperature of 230 °C. RESULTS Neostigmine methylsulfate showed
no false positive interference with the detection of dimethyl sulfate. The calibration curve of dimethyl sulfate had good linearity over the
range of 6. 066 to 151.7 g - mL™"' (+* =0.999 9). The average recovery of dimethyl sulfate was 99.9% , and the RSD was 2. 6%
(n=9). CONCLUSION This method exhibits good specificity, simplicity, and high accuracy, and it can be used for the
determination of genotoxic impurity dimethyl sulfate in neostigmine methylsulfate bulk drug.
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BRI T 1@ g R R, R — A RIS . SRR R (DMS) 225 & b R
AL I R A0 0, R ATE SR 2 IR B RO S O R AR R 2 R 2
BHFEIEMI " AES A RPER L S WS U . BRAR R 1R S B AL ) B

YEE R RIT, Lo 4, FEL0W B ) Y AR HERE Y CEWAEE RSB B WL R R THRGET5 W)« 259 o2 A
HERFFE Tel: (0571)86459422

- 1868 -

Chin Pharm J, 2024 October, Vol. 59 No. 19 T E 22545 2024 4F 10 H %5 59 55 19 1



DNA gl X b B FAL AR ES &, #4708 3 X%F
AR AR, DA 5 | 3 o b b7 2 R, ATV TE 1Y
WA RBUENET . RIERA SR TS, PR
TR BT 30T 110 B Dkt 245 v ] R B B A B TR 2 1P 2k T i
MR R AR R BT S A B R A S [ 2
Sy CriE 25 8 ) A H A2 SRy U7 ), (H 2 BUAT bR v
X TR R . FH TR A 4 ) ARG IS4 K A R AR s
D 24 A 3 ey A 5 ot 24 M A ) Y v
PN N PR I o T e S e o K
(threshold of toxicological concern, TTC) FR B &
1.5 g« d "R R T 1 WA HBOR AR
RS mg, PG, HES M FRBRRR BT 0 ) B b B R —
R B K AT 2 IR EEZY 2 0.03% o N 1 #afR H
i BRI 34 1% WY DRk 24 o it R — PP R R B A 2= v
KA 0 AT A U B G S

H T R — PR TR LA R T W AU i
(GC) PeHEAT I " Bl — FF IR B Ak 1 5 L
BOE IR, H AR BCIR AR T A RE R RS A
T 5 R T I A S B R o
B, o T R P R P AR, PR T RASR
AL T AT E o Petha 251 SR FHA I 45 1
NERER W RS T M R A b BE AR B, 8 TR A
SAH TG - RS IR 20 5 O s v 1 R — Y g
FREA R, Anerao 25"V DML R R S 2R BN UE 1T
A=A SRy A BT A 1k, A ST O IR T — A R
PR HIA AR o2 AORR 68,385 12 (HS-GC) Il i HH AR 7D
RIS T 2590 LAY P AR R — R IR 2% R Y 7 . Grin-
berg %L R - F PR IR A R AT AT A Ak
2R AR i N-H AT A= ), 3 3t WA €0 35 5 3 1k
(LC-MS) A5 JUR 25 56 $E 3% 7K Hh IR i i A AR —
Wik, 2% Petha %1 {5 254k 07 ¥, XA 2B AL D7
AT IR R R v R B, W R BT 0T ) W AR
AT AR, TR IR ik A 25 & A WL B BRI R [
2 5 B AL By A2 8 H AR AR 1, THEH
B , s B BHPESS R . BRI, o T g o DL B
[P, T A N7 T M T 1 G T ik g S B Y
it BT 30 194 B DR 24 rp i R — TR A A I, AR 5
BNy 1 — OB AT AR A -SAE EE  x F B R R
$oir %) B DAk 24 v s PR e A o o R — W T AT A
WIFFSERE ¥ 2 Bk o B BR — W e 7E Tk 45 1
AR T TP R A WA BB, AR A A A
Py 1-FRRTE Tk, AR A IR B S A B R R R
BEPATE R 1 25 A T 90T A Ak SO i 3R AT, 2R
BCRATT AR AR 7= W M RS E , AR AU 3 HAT L
o E 22 2k 2024 45 10 F 56 59 4556 19 )

YAy e 17 308 S ) 1 0 S AT AR A ) RE 8 of A
TE Sk B I BLIR — W R, A7 5 B TR ko AR E
PEGF AR S 10 AL, D AR 5 Al I JURE 25
BilR — BRI T 2% T5k

1 E5RAF
L1 &

Agilent 7890 < #f 4 1% 1 . DB-624 F 21 45 #
(0.32 mm x30 m, 1.8 pm) (FKEZHAELHA) .
METTLER TOLEDO XPE205 Hi - K ( B - Mg 4%
BN HED
1.2 KA

Tl — H fig [ it 5 . MOURRGKA | 4fi i . 99% |
R HOR (Bl ) AR A A ] 1-H B TE T i
(L5 : K2222260, 45 )i . 99% , F g Hr T A4 4k Bl
AT PR F) ) N, N-Z B B ke 1 T, H
Mt R S N DN TR 38 O 6 4l LR TR R 4y
Mradi,

2 AEEHER
2.1 TSP RAT A A

T2 - 7 3 B2 - 70 °C 5 7 HE PRl B2 - 80 °C 5
TR 2R E : 90 C 5 A I [] : 20 min, GC I ¥ B
B8] : 26 min; Ti 25 Jff #f Bh 0 H: 103. 42 kPa;
FERE:1.0 mL,

EAEA SR HEARIRLEE 50 °C ] 3 o
2.2 A AHEIE-FID 41

GC R AT (LEE=99. 99% ) N8, il
H12.0 mL - min ', AL R 5 1, KRR A TR
. & IGEE K 40 C, 4 £ 8 min, L)
30 C - min "' FHIR R TR E 220 C, 52
min, SR FID & &% , A HEEE R 200 °C 5 £
A8 B R 230 C
2.3 B E

X HE VA R OB e — R RS as & , FHIE T
Wil B 1 mL WP 255 30 e BV, L. 0 mL, i
N,N-—F LB 1.0 mL E T 3.0 mL, & [H]—
20 mL TRASH A, FLa % £

PR TR A AR 2 1.0 g, & 10 mL
SNV, V- R R B R 0T R R
P25 0 1.0 mL, JiE T4, 0 mL, B [7]— 20 mL T
2, FLaE B

AW N, N-— H R A% 1.0 mL A0
IE T 4 mL, & [a]— 20 mL TRAsf A, 5L 2 Et

-+ 1869 -

Chin Pharm J, 2024 October, Vol. 59 No. 19



2.4 FREELE

W2, 37 IR B AR B R S
B, Ty BC] — E WL 13T R e RV, 42, 17
2.2V TN T AR AL AL PR AR AF K T A5 GC-FID 644
Frotir, TH OIS E LA 1o SER A R R = 0
AT Gl — H B 515 T B4 A SN2 O /R
B L-FRE T E , RO AL DL I 2, 225 19 SCRRATT A Al
Ty vk 38 i B AT O B R — Y R ATT AR A )
VEZEFIRfIL, Dy 1-F T Ik G ok A 3 14 AT LA
A BER — H ER AT A i S 1T I
WETE AR I bR e — 2, PR, AT AR A R
JO7 A JSE ) A R FP I A AR AL O 1-FE R Tk
PRI BT 0 1) B i 245 v e RS B A LA A BILIAE R
N EETTIEI L R A, A AT BE AR B A R P |
B LR IR RS ER P BRI — 2 W 1Y
SE LR, A5 VL RE 9 (i A5 1F NI, 45 R UL 3,
BRLMR — P AT A AL = 1-F0 T 5 e N
SENEE LR LG P IR AR DR B I R [R] 4521 93 70
1 BT I BE A LIRS R A A7 AN T U R — Y
R, T VA L TR IR AT o

Methyl n-butyl ether

0 2 4 ) 6 8
{/ min
Methyl n-butyl ether B

—_— N ~ N
0 2 ) 8
t/ min
G
Y N | N
0 2 4 ) 6 8
t/ min

0 2 4 6 8
t/ min

1 -9 ETEEAMAER(A) B & ER(B) B &
W(C) Fnz g R (D) # A 5 406 3% A

Fig.1  Typical GC chromatograms of methyl n-butyl ether
solution (A), reference solution (B) , sample solution (C) and

blank solution (D)
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Fig.2  Mechanism diagram of dimethyl sulfate derivatization
reaction
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Fig.3 Dimethyl sulfate derivative and other organic solvent chromatograms
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Tab.1 Recovery of dimethyl sulfate in neostigmine methylsulfate (n=9)

Number Limit p(Added) p(Found) Recovery Average recovery Total average recovery RSD
/% /g + mL ! /g + mL~! /% /% /% /%
1 50 15.17 15. 62 103.0 102.0 99.9 2.6
2 50 15. 17 15.20 100. 2
3 50 15. 17 15.59 102. 8
4 100 30.33 29.30 96. 6 97.8
5 100 30.33 29. 81 98.3
6 100 30.33 29.89 98.5
7 150 45.50 44.01 96.7 96. 6
8 150 45.50 43.88 96.5
9 150 45.50 43.89 96.5
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