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HPLC iZMER E=ERF XK
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HWE BR:Z23iB5FZ=2RAHA XM Mo HPLC W % F %, Fik: KA FeiniGen RedClassical I C g
(250 mm X 4.6 mm, 5 pm ) &EA4E, P35 E =R 69 R A MR BT BT, ABRBR = ST b ik (BRBRER —
257 2.7 g, msK 800 mL 4% 72 fF, hm = T 6.7 mL, A AEBR AT pH £ 2.0, /07K £ 1 000 mL ) A3 48 A,
THE A RENA8 B, B 2R ML, Ak A 1.5 mL - min™', 28B4 35 °C, &0 %k k4 210 nm ( A TR 2, 3- =4
KT B ) A2 270 nm (A TARM G 2, 3- —F K T BRI LA R ), JA HPLC-MS % T R ALK IER F K
Jn 2 Jit ; % A Thermo Acclaim'120 Ci (250 mm X 4.6 mm, 5 pm ) &34, YA W EE - K (50 : 50) AARsh48,
ESI & 7R, E&Tdaths X, M BT msz A 272, R: 25X A XY %S BERIT HE %K
BHEMREREREH 03~4.0 ng-mlL” FEE A ZRAFOEMEE R (20998 7), 15K =kt B TRA
02 pg mL™" (270 nm ) &R [ 92 FFRA 02 pg - mL" (210 nm ), 3 MAFERAAYFTMNE LRI T, T
fnle ifn R e ¥ AN . B8 RETABRE AR FRELF

KBIR: HE=%;2,3- ZRRTER; ARV BB, iR &3k ; Uik, 7 ki
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Determination of related substances of lamotrigine by HPL.C

HUANG Nuo—zhe, HUANG Ying, YAN Quan—hong’

( Guangdong Institute for Drug Control, Guangzhou 510663, China )

Abstract Objective: To establish an HPLC method for determination of related substances in lamotrigine.
Methods: The test for related substances of lamotrigine was performed on the FeiniGen RedClassical Il Cjq
(4.6 mm x 250 mm, 5 pm ) column. The mobile phase A was potassium dihydrogen phosphate buffer solution
(dissolve 2.7 g potassium dihydrogen phosphate in 800 mL water, add 6.7 mL triethylamine, adjust to pH 2.0 with
phosphoric acid and dilute to 1 000 mL with water ) and the mobile phase B was acetonitrile with gradient elution
at the flow rate of 1.5 mL * min™'; the column temperature was 35 °C and the detection wavelength was 210 nm for
detecting 2, 3—dichlorobenzoic acid and 270 nm for detecting impurities except 2, 3—dichlorobenzoic acid. The
unknown impurity in oxidative degradation solution was identified by HPLC-MS; the separation was performed on
the Thermo Acclaim'"120 C,g column ( 250 mm x 4.6 mm, 5 pum ) with methanol-water ( 50 : 50 ) as the mobile

phase. The mass spectrometer was operated in positive electrospray ionization modes with the transition m/z of 272.
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Results: The main peak and the peaks of the related substances were well separated. A good linearity was observed
over the range of 0. 3-4. 0 pg - mL™" (+°=0. 998 7 ), the LOQ of lamotrigine was 0.2 pg* mL™ (270 nm ) and the
LOQ of impurity I was 0.2 pg+mL ™ (210 nm ). The test results of three batches of samples showed that

each of the impurities was not detected. Conclusion: The established method can be used for quality control of
lamotrigine.

Keywords: lamotrigine; 2, 3—dichlorobenzoic acid; related substances; gradient elution; HPLC; HPLC-MS;

method validation

$r 58 = (lamotrigine ) VE A BT RIPTIINZY , 7F 24
Y@t LJE R =R A G B R SR
—ofr e S T A S T 1 0 AR P BRI 5, 3=
L3 A 6T FEL SR SR ) A BRI A T I A B Bz 2
Ih X AT S (4550 P R A5 440 2o i 2 450 4 B R0
TR AVERIVE T h 88 = R B 2R T IO , RE RS
BETN IR B A BEARL A B8R, BB AN RV 1Y &
HE T Al S B2 D o A R e e T
- MRSV R AR R ARG IR AT
Al Z2 R 259 F B PERR 1A 70

AT T RS = R R A A R ] R
FIABIZR T, A SR PG AT IT, A N A 7= T
AR AT, ST H T BES | ARG FHSC YA K
Wy 545 B SCk, & B0 EP9.0" ! BP2018' ) USP41'
T EZ 2 AR YBH01522013' ") YBH04392010"
P38 T A W N R Jr vk (HPLC 5 ). 2 bRl K
Hh A 24 R SE T 2E BE ( NTFDC ) 45 2L HI 24 T Y
AR, £ R A FRE L 1, Hd EPY.O
5 BP2018 FH[A], & FH 2 /A [\ i €335 45 148 R 45 4%
SIRE , R — M T AT A LF G R AR 4
Ji, RGN B HIAT B, USP41 FTE K25 A
YBHO1522013 J5 7k — 2, R H 2 AR R ) A3 R
oy HIE , REE—IEAE C. D FHAAR Az 5%,
R 2T B, B K25 bR ifE YBHO04392010 &
I R 2 T

%83 2,3- ZE AR (EP 425t E, USP 245
B UNIFDC Z%J5t 1 ) 740 B PR M ) 2o R vl [ R T LA
I, ELY ShAH 2 S8 AR R) , B PR Ak (00 2, 7 1
AN BRGNS A3AT T, IR A [ AR ARG I 30
SE 2, 3- ZERHTR (210 nm Kzl ) FHARAT
KW (270 nm K ),

ARWFFEHST T HPLC 3250 78 7 5 = R JrURL 25

AL i

AT T, TR AT vk Bk S B U A 7 vk
SRR ARy e S AT AR MEXT L, BN B G
FAPEE L 7 32, 1 4 % Bl T, O T A 80 i
FE PR 45 A W BT, R T, b s =g
() BT i P S
1 UE5RH

Agilent 1290 Infinity II/G7104A FEGRAR (A,
G7117A — #¢ & B4 %)) K ] 2% ; Thermo TSQ Quantum
Access MAX V& AH {4 3% / It 3% B¢ FH /% ; METTLER
XS205DU 1432 —HF4rHr R

LGRS, = MR E R, AR
Bk oA el (7 MkAatsRl) ), g K Atk .

X B8 58 = gk (RO 25 8L, 15 Y0001030,
T 99.9% ) hr 5L — A ) It AR 48 3E F v (BRI
2y 5 Y0001085, & fi =B 5240 G ) fis =
WA DA o g Ao ( KR 25 i, 45 Y0001031, &4
LIRS AESF).BP 24T A (B =R H o,
it 1478 ) BP 24 i F (5 >4 2 50 e, ik %5 1458 ).
frs =we 4 g [ (NIFDC, it 5 510086-201401, &
BN s

FrBE =R WA 25D A AT PR R 3 41t
(4t 5629-13-001 . 5630-13-006 . 5630-13-052 ).,
2 AEEER
2.1 S

{A115%41: : FeiniGen RedClassical 11 C g # ( 250 mm x
4.6 mm, 5 pum ) ; Hi S AH: 3B AH A B R AU
2 R (B R — SUBP 2.7 g, JinsK 800 mL i 17 i ,
= & We 6.7 mL, H #2575 pH 2 2.0, in K &
1 000 mL ), it s A0 B R &, A BE Pk e (A6 E 26 L
22) ;W 1.5 mL - minil; FrE £ 210 nm ( [T
K 2% 5 T ) A1 270 nm (TR BRZ 5 T 40 H:
2R ); KRR : 35 °C 5 #EFERE: 20 uL.,
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Tab.1 Impurities
ZL R4 ( structure of impurity ) EP9.0/BP2018 USP41/YBHO01522013 NIFDC
~N NH, Z&J5 A (impurity A ) Z& 5 C (impurity C ) /
N Y
‘ NH
0
Cl
Cl
HZNTNHZ 725 B (impurity B ) / /
N\
N
|
CN
Cl
Cl
LN NH, Z= 5 C (impurity C ) / /
NH,
CN
Cl
Cl
i 0 7% D Cimpurity D) / /
T
NH
0
Cl1
Cl
CO.H Z&Ji E (impurity E ) Z&J% B (impurity B ) Z&fi T (impurity T)
Cl
Cl
g Z=J% F (impurity F ) Z&J% D (impurity D) /
NN 0
\‘(
N Cl
1 N2 cl
Cl
1 N//N ‘ NH, 2251 G (impurity G ) / /
N
NH,
Cl
2.2 IRIRAYECH] Hi, 0.1 mol - L EhRHG B = 210 5 IR A), RIAS i fit
2.2.1 X HE S A TR R AR WBEIR 1 pg - mL™" (43 RS TR
R PRI B SR 58 = it [ KRBT A F 222 REE PR
i, 73 FH P A O 0.1 mol - L“ IR, 1 R AR 52 = 08 A W) BT AR e TR X i

ﬁkﬁ%aﬂ&ﬁiﬁﬁmo ng - mL™ B4R IA S A Gl IR AR OE A 0.1 mol - L7 ShERFE R, i ek
T ISR PR A AV 1 mL, 20 )8 100 mL 5 BWRE N 1 mg - mL™' W RGE FATAER T .
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F2 MEXRER
Tab.2 The program of gradient elution

A  ratio ) /%
i} (time ) /min T A FHH B
( mobile phase A ) ('mobile phase B )
0 82 18
7 82 18
17 20 80
18 82 18
35 82 18

R AR BUPL 5E = R R D 29 20 mg, B 20 mL &l
H I 3 mL A, I 30% i FAL SR TR 3 mL, $2
7,80 C/KIB IR 15 min J5 ¥, - 0.1 mol - L'
RRIA R R R 20 P25, T R R 1 mg - mL
() R Gead A T
223 MEIE R ARG SE S RAE 0.1 g, B
100 mlL FfH, IR 15 mL %A#FH 0.1 mol - L $572
P20 TR A 1 mg - mL™ AR, BT

(T

23 RAguid v

HARGEE MR 1 1A ) o e
Fie “2.17 TN S AR E | i SR A, UL 1,
P75 =W 0 S AR AR A BT X RE A B R AP0 B, 45

T PR IR 58 = AT ) o e R (0 0o H o At

IR RS AT 0.1 mol - L™ ER R B, il J o £k ik
BER 1 mg - mL™ A9 W) BUE L -
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1. $i5 =W (lamotrigine ) 2. 2% G Cimpurity G ) 3. EALFEA# =4 ( degradation compound ) 4. Z4Ji A Cimpurity A) 5. 2% I Cimpurity T )
6. 245t F (impurity F )
A, RGE MR T (system suitability solution T ) (270 nm)  B. 45 FMEAER T (system suitability solution 11 ) (270 nm) C. A &M FEN
W ( lamotrigine related compounds identification solution ) ( 210 nm )
B 1 ZREgiEAEKEEE

Fig.1 Chromatograms of system suitability
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I R] A4 B BE KT 2.0, HURLBE — e X BRI 03
W, “2.17 TR Ak S5k LIRS 6 IR, AR5 =
WEIETFTRR RSD (n=6) %y 0.90%. e ( jAk h
g0.1 E “L : - i
I 4 SR R Iy 5 IR AE R T R AL R :
16 OERRBEIR 1 d S50 IR AN AR 2 T, TEIR 0.0 )
0 5 10 15 20 25 30 35

B E AR A5 B R AU IR, A= A R, B
PRI 2 RN T - BOhy 55 = e B i (HiE 5 5629-13-
001 ) 24 20 mg 3 4 3, 43 51 & 20 mL &), il 3 mL
FH B il , AT AN TR 25 1 IO B AR 6, 165 2R A
R (1) RAFE: T 0.1 mol - L' (YELRIA TG B 2 21
L RRAT, B 2) FRINEVEBIR : IAGERAR 3 mL, 4757,
80 CAKIEMIEA 1 h J5 A , el ket b, F A
0.1 mol - L' ERFRVA MG B B 21, B24T, RIAE:(3) Bl
IR : & A0 3 mL, $257, 80 COKIR N
N h A IR L AR PR, A 0.1 mol - L 3R
TRV B B Z0 B #2450, B4 5(4) S AL IR . i
30% AL SR 3 mL, #5247, 80 CIKIAINFA 15 min
Je RV, T 0.1 mol « 17 Ay 5 R 1 V0 B 28 20 B, 4%
A, B0 S EBUAF (5 B 15% (19 0.1 mol - L7 # iR
W) 40y, Rl 2 <217 TR (3% S F R
SE SRR, ki W 2,

2R B EA IR S |, 5 B A ) S s —
WEBIREAT A5 B8 5 25 VS TS i r 5 = 8 ] 45 %
e P RS o 45 SRR At ot VA R TR T A
IR TR A 2R T A FE AL A5 T
R A8 78 LIRAFE T, & g S 32
WA RE R A S . URRH I v R SR MR A, RS AT R0
DR 5 b B R A =10
2.5 RMEXRARHEEK

i 2 BUAS X B i A5 TGS &, 7 0.1 mol - L7
F14) TR V25 VR A1 s 8 i o vk B 4310 0.3.0.5.
1.0.2.0.4.0 pg- mL™" B KB ELL R4S

t/min

a. AR 7] (unbreakable solvent ) b. & 3K %5 5 ( solvent destroyed
by acid) c. BB IR % 7] (solvent destroyed by alkali ) d. %8 fb 1 35 %
71 ( solvent destroyed by oxidation ) e, R IREE S (unbreakable sample )
f. R B I8 FE i (sample destroyed by acid ) g, B #% 3K FE i (sample
destroyed by alkali ) h. ZEALBEIAEE S (sample destroyed by oxidation )
B2 ETREMREEE (270 nm )

Fig.2 Chromatograms of specificity tests ( 270 nm )

20 pL, 439 A AR G35, 7E 270 nm R E 47 5L
=R R A 5245 FL7E 210 nm FIUERIE =Y
0 T, DA J3E RRH I 1 e T AR T3 1l 9 7 e, 45 51
LA 3. A2 A 5445 F HIXTER T4 1.09, 7]
FAS A 1 P71 3 i B Bt B i3 i
$1 B8 = R ARG IE oA 1.29, 1] I NIFDC 2% 5 1
Xof HESh  HE MR o
2.6 GER FRME

FRUT 55 = W T IR A 28 VR B 2 ot T %o IR i
TR, 4 2.1 BT 5 S R R , 25 21
R R 270 nm 9 L H 47 58 = R (1 1 1 T BR K
0.2 pg - mL™ (S/N=11); KA 210 nm A&
o0 T ER RN 0.2 pg - mL™' (S/N=10 ),
2.7 AEE AL

HRA% o Rl VS T, 3 2,17 TR B3 A, i
SRR O R, MR EE =R AR A R A T
(210 nm ) WETAIFLK) RSD (n=6 ) 43514 0.90% . 1.2% |
0.60% . 1.3% A% 5 Rt
2.8 HE MR

Fie “2.2.37 IR 7L ECHI A 1 mL B hr s =g 1

®3I KHER
Tab.3 The result of linearity
143 ( component ) LI (linearity range )/ (pug s mL™) [A] )5 5 F2 ( regression equation ) I
p y rang g g q

5L =1 (lamotrigine ) (270 nm ) 0.3~4.0 Y=2.180 x 10°X-0.075 91 x 10’ 0.998 9

g
Z&JF A (impurity A) (270 nm ) 0.3~4.0 ¥=2.006 x 10*X-0.892 8 x 10’ 0.999 2
Z&J5 F (impurity F ) (270 nm ) 0.3~4.0 Y=1.992 x 10'X-0.540 7 x 10° 0.999 9
5L =1 (lamotrigine ) (210 nm ) 0.3~4.0 Y=1.098 x 10°X+0.646 3 x 10’ 0.999 8

g
Z&f5 T Cimpurity T ) (210 nm) 0.3~4.0 Y=1.412 x 10°X+3.901 x 10 0.998 7
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mg YR 5T 6 0y, 72 “2.17 T (a3 Ak 1k A
O3B G5 RS AT AR A% 5T, F5E =188 (270 nm )
0 17 AL 19 RSD A 0.20% ( n=6 ), $7. % = 8% (210 nm )
F I RSD 4 0.90% ( n=6 ), B & 1k B F,
29 HWRRENE

I A, TR AR R RCE, 700 T
4805 0.2.4.6.8.10, 12 h $#& “2.17 I F (1% 5% fdk
FEOHT, TSR M o 25 Rl S VA 2 A =
AEZRI, F5E = (270 nm ) EIEEAR) RSD 4 0.20%
(n=7), B SRR = IR T E 12 h INFRGE .
2,10 FEAIE

B3 fbhrsa =R JFUR Y, o3 ill4% “2.2.37 IR 5
Pl £ B S IR T, H2 217 TR (A3 S R R RE D
TE o SERL 3 HERE AT A TR A A R AR
3 FEBEEYMNERS T

X AR A = A AR FE R E] R 8.3 min (1) 2 2
fife 7= A T8 PEBFSY, >R FH HPLC-MS J7 kR4 7 AH X
Ay F R RS, AEDN AT B AL 2R 254 .
3.1 HPLC-MS /%

{03 2544 . R ThemoAcclaim™ 120 Cg 43 (250 mm x
46 mm, 5 pm), LA PE - 7K (50 = 50 ) Ay i 20 AH, Ui 2
LOmL * min™ K 270 nm, #HEERE 1 uL, FRIGSE:
SKH ESL &, IE B3 =0, i L 4.0 kV, 55
B SE 103 kPa, ZAL S 6 L min™, JIEEHLE 135V,
BB 320 °C, JHiE e HER] m/z 100~1 000,
3.2 ST

247 W AL R 1.0 mL, T 10 mL
SO, B REA R 2, $R5T, SRR AT, 45
() HPLC {6 3% 8] 5 % B “2.17 T F 2R 15 21 19 2] 1%
FEARL, AT WY 2 Ao S AL A i 8.3 min (1 B A 7 9, Joit
Tk UL 30 B AR T  or FE ELMAH T
mlz 27243, SHiBE =W U AHX 9 F I £ 16,
AR AR, RS s =y S i, 4
MEZALE WA AT REN 3, 5- — 83k -6-(2,3- 5%
) -2- AL -1,2,4- =3, 5- & -6-(2,3-
TEORRE ) —4- S -1, 2, 4- =R AbEast N 4.
4 itig
4.1  RGE MR SRR A A

WU 245 L1 22 0 18 A R S A0 A B B,
K H /N AR 2.47 TR SAL IR 25 F B
A AT RS 2SR LT A G DR B s [] 2
1.2 YRR =1 5220 G PR E I RIAREEE . R 3 4R

AL i

100 242.8

[+
o
!

HXFEE (relative abundance) /%

60+ 185.8
165.9
172.02
40 173.05 199.62
184.78
214.6
20+ 207.9 245.2
254.7
| 27%.43

0 : . , 1 ! ! . .
100 120 140 160 180 200 220 240 260

m/z

B3 PR it E
Fig.3 The MS spectrum of degradation compound

Cl A Cl B
Cl cl
® S]
| o ANY
BN N NH, BN I‘|I N,
09
B4 PEFEF=YIROHENILEH

Fig.4 The speculative structure of degradation compound

AN]SR TEAE , 7350 FeiniGen RedClassical 11 Cig
(250 mm x 4.6 mm, 5 pm; PN: FNG-(C182546-2;
SN: 21092 ), Waters Symmetry Cs( 250 mm x 4.6 mm,
5 um; SN: 03103734723810 ) . Phenomenex Luna C ¢
(250 mm x 4.6 mm, 5 pm; SN: H18-154825) i# 11 %
G ik PP, O 55 R 24 31 R e PRI L, O
FAIHH) 5 3 B REXS LA R IR 4, IIRE R & R
G IR EOR Rk A7, 24 F g 548 ™
YIRS EERT 2.5 I FEARRERIE I 54400 G /Yy
B R T 1.5, 7EA G AF A I 24 Ju) B i1 0 R i)
AT AR A A R A T R e AR

*4 SEEXEE
Tab.4 Comparison of resolution
TSR] TSR G IR
" 73 B RE PR L
jahizsa . .

( resolution between the  ( resolution between the
( column ) . L

peaks of lamotrigine and ~ peaks of lamotrigine

degradation compound ) and impurity G )

FeiniGen 35 2.5

RedClassical I Cg
Waters Symmetry C g 3.9 2.4

Phenomenex Luna C 4 4.1 2.2
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4.2 IR
Fie CE R 2] st TAEFIE ) B R 25 ibnife (b
P ) A SR A A T A0 2. 1.6 AR A
TR L 5 B2 ORI S RO B I R , it
AR FE R TR R — 2, A TR RS R,
FHEBUE it (R AR, DR 24 Mt i R o e VA J3E
0.2 mg * mL™" I F B R A5 i 28 AR 5% 5K
PSP BRAN R R S AR T VR EE 2 1 mg - mL
f, 5 mL H BTGk 3B i 0.1 g FE A, 11 3 HEAE &
B0 g ¥Inl e IR 15 mL o8 iR, fr s =15
TEH R 0.1 mol » mL™ ERFRIE TR HH LA , 7E /K S Bl PE
FUETNILTARR ., G4 FlE0, A e s se 2y
PR TREA O (1 mg - mL™ ) SRAHEE 15 mL 1A
fift 0.1 g BESL S, 1 0.1 mol » mL™" R RV W i e 22 %1
o
4.3 /g

AMF5E DL HPLC 00 $ir 58 =W i A7 S o, &5
RN, I HPLC IE & JE Mok, R VY &, s,
AU 1 53 B 7 88 m] A ) 438 44 5, i Ak o3 B 26
R R KA i 43 T[], AT A S 5 = g8 Jo et 42 o 1)
AR TN AWRIRR T E AN T &R
G2 3 R I, 4k HPLC-MS 0 2% 5 il 25 44 , 4%
FWIRIZ A AT BE A 5L = R AR ), AL
MR VR AT A 5 = A S oA DN 1) 2 4523 FH
PERS T

S 3L Hk
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