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Determination of dimethylamine residues in metformin
hydrochloride substances by ion chromatography

LI Hui—min, NIU Dong—pan, CHEN Xiao—guang

( College of Humanities & Information, Changchun University of Technology , Changchun 130122, China )

Abstract Objective: To establish an ion chromatography method for the determination of dimethylamine residues
in metformin hydrochloride substances. Method: After dissolved by water, the sample solution was loaded onto the
instrument. The determination was performed on a Dionex lonpac CS12A (4 mm x 250 mm ) column. The eluent
was 20 mmol * L' methanesulfonic acid solution at a flow rate of 1. 0 mL * min™'. Dimethylamine was detected by
suppressed conductivity with a CERS 500—4 mm suppressor at a current of 60 mA, the column temperature was
30 °C and the injection volume was 25 pl.. Results: The calibration curves showed good linearity in the range of
0.1-10.0 pg - mL™ (r=0.999 4 ) ; the limit of detection ( LOD ) of the method was 0. 0328 pg+mL™ ( $/N=3)and
the limit of quantification ( LOQ ) of the method was 0.12 pg* mL ™" ( S/N=10 ). The recovery of dimethylamine
ranged from 97.6 % to 99.5 % with RSD not more than 3%, Conclusion: The method has the advantages of simple
operation, high sensitivity, good reproducibility, and can be used for the detection of dimethylamine in metformin

hydrochloride substances.
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Fig.1 Graphical synthetic routes of metformin hydrochloride
1 EFE5iHF
L1 3R
1CS-2100 & 7~ @ %A (R E PR A )« i
A7 CERS-500 4 mm FH g 7~ #0062 F1 QL S ARG 00 5% 5 4

i

B A3 T (F [ A AR A BT25S ) 5 B4l /KA (52
Millipore 23 #], Milli-Q ) 5 0.22 um 7K F 3§ i ( K H
HEE ),
1.2 5

TR TR ER (BRI T A A SERE = 99% ); HIf
% (BTHE TN A, 4R = 99.5% ); 528 F/K A Milli-Q
Ak (FFHR A 18.2 MQ ); EhiR — I XUIZS & ( B
il )o PHES T o154 (B« Tonpac CS12A, #LAK «
4 mm x 250 mm; ¥{% )
2 FHiEk
2.1 NS AT B RO

WERG PRI W B R R £ 16.56 mg (AHY4 T —H
fi 10 mg ) T 10 mL S, /D #E 4l K, 25
Z 20 S BRI 1.0 g - L7 W B RO FRUERE A5 U, 4 °C
VKA R . LT FH R S K e ) A [ BE 1)
B TAER , VA R A ) B S VAT
2.2 AR A BC R

HERA PR HCER R — H XUIK 10 mg T 10 mL IS 2
SR, R AUK BRI E A 208 . I R iR
Eh ERTR — WOBUNGE S, ¢ Pttt 5 VR ) 7 32 T
R T mL & I 4 pg i HOBUIK 1 mg MR
YER R GeaE . A W5 3 0.22 pm 7K
R AT 53T
23 A

K FH # % Tonpac CS12A (4 mm x 250 mm ) [H &5
TASHAEAE A IR, L 20 mmol - L™ H R BRVARAE
HRENAR, WHE Y 1.0 mL -+ min™ AR 30 G, K
77 2 A HL A, CERS 500-4 mm % fH 25 #
il #s , AME A 60 mA, LB IREE N 35 C 5 dEAE
R 25 pL.
3 #£R5iTe
3.1 ARSI

Ry BN A A 1 B ROCR A S 5 23 T AN ]
IRV FE RIS [t A by (i S5, B8 T — W
U 5 LAl e 1) 43 B IR L, e BLA 1.0 mL -+ min™
T L 20 mmol - L™ Ik PRV FEAE b i SR, —
FH g 5 0 5 A S 1 1 40 B B et o (O[] gtk R
AN R PR R M ) 3 SR TR 2 SR L 1),



‘ JPA ¥ 4 W Z E OhinJ Pharm Anal 2017,37(11)

- 2045 -

1 FAERBFMAEREERENBEZERELR
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Fig. 2 Chromatograms of blank ( A ) and dimethylamine( B )
us
5 Li+
3.75
2.5
1.25 ZH % (dimethylamine)
Na+ Mg+
0 J./L L K+ VAN Lat
0 2 4 6 8 10 12 t/min
B3 AEERE
Fig. 3 Methods special properties
3.6 AMXR

Ay B 0.10 pg » mL™', 0.20 pg+ mL™. 0.50
peemL™ . 1.0 pg mL™ . 5.0 pg - mL™ . 10.0 pg - mL™" ¥
) PP R TR VA, TR 2.3 TR A A A

3.2 REuE ML
A3 B ES K T TR A ROR R S5
PEVA TR, B/ 2,37 TR 1 5 e A B ek,
0 SR B, S B F g A e O 5 g, MY g R ) A
5.4 min 2245 ( DLIE 2),
3.3 LlEtits

2 LM BH B AT g 2 — HE I R 0
Li* . Na" K" Mg". Ca" PV W 5 W IR & J5 1R
“2.27 R B EIE R A B T aIYL ek g,
J B R e 5 A 8 e ) R R A (LR 3 ),
3.4 KRR AE R

R PR B P R R R 2, JINAB 4K BT
L BAMRE, 3 R AT MR L SIN=3 I ARG T RR
E M H S/N=10 B ks st B, 32 i) R AR 1 PR 43
129 0.032 8 pug + mL™ 1 0.120 pg * mL™',
3.5 KmEIE

B e} B R, R 2,37 T 3 vk
HFEABFEIEORE R AR, LR 6 ETTHE
W T AR B A X B U 22 RSD R 0.17%, WL 2.

us
5 B

3.75 | —EE
(dimethylamine)

2.5

1. 25+

04
-0.5-

1
0 5 10 12 t/min

BTG, A0 s (i &, LA T RO BE AR 28 3
BERNEFE S R A LPERIE R
Y=0.825X-0.036 1  r=0.999 4

AR 0.1~10.0 pg - mL7 Y0 N 4 M E &
RAf
3.7 R

SRS B W Bz A £R R — XU A 2 1 3
J5, A3 RN 50 %, 100 % . 150 % FREEHR B A — H
XoT HE S VS VR AR RS A . B R A, IR R
SRR 97.6 %~99.5 %, 45 F LR 3,

AR S



<2046 -

H W 4 W % B ChinJ Pharm Anal 2017,37(11)

JPA

®3 EWERR

Tab.3 Recovery experiment

ISIMPREE ( spiked limit ) /% W (spiked )/ pg i i (measured )/ (pg ) [FTKC% (recoveries ) /% RSD/%
50 32.71 32.42. 99.1 0.33
32.71 32.39 99.0
32.71 3222 98.5
100 60.89 59.40 97.6 0.19
60.89 59.62 97.9
60.89 59.52 97.8
150 89.48 88.43 98.8 0.37
89.48 88.99 99.5
89.48 89.01 99.5
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