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Separation and determination of teniposide and related
substances in its injection by HPLC-ECD
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(1. Department of Chemistry, East China Normal University , Shanghai 200062, China;
2. Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

Abstract: To cstablish an HPPLC-clectrochemical detection method to separate and determine te-
niposide and its related substances on a PhenomenexR ILUNA Ph-Hex column, the condition of
electrochemical detection was studied and the difference between electrochemical detection and
UV dctection was comparcd. Teniposide, lignan P, alpha-thenylidenc lignan P(ATLP), pi-
crothenylidene lignan P(PTLP) and the excipients of the injection were well separated using an
acctonitrile-water(38 @ 62) as mobile phasc when the {low rate was 1.0 mL/min, and the detec-
tion scnsitivity was the highest when the working potential was sct at + 0.7 V using the glassy
carbon disc electrode as the working electrode. Compared with the UV detection method, the
sensitivity and selectivity of electrochemical detction are higher. It can be employed in the detec-
tion of impurities in Teniposide injection efficiently without any disturbance and the assay of teni-
poside.
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Fig.1 Structurc of teniposide
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Agilent1100 &84 AH €2 3% X CAgilent BHE A R, 6135 B2 LA WL — J0 B B 2 (
G1311A ) B i FE 2 AR IRAE L B AL 2K U 2% (ECD) (1049A ) AR REFIR I 4% (DAD)
(G1315A ) \LC ChemStation {b2# TAE¥;. ZH Rk TR RS Bk R % T AR AL, - E L
2 L LR B 22 56 AR (Agilent BHEE A FD.

BRI R (A .98, 9%, i 2. 2B47424) , KR & P X HB S (4l 5 . 98.1 %, it &
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Ten-7-149) ,o- W ZHEA B P X B A (£1EF .96, 9%, # 5 . ATLP-2) , ¥ Z H A B K P Xt
HEh CBEE 299, 9%, #it5 . PTLP-2) 3 iy | B 35 it 5 52 O D 8078 A IR A m] S 4. B e
WS (50 mg/5 mL/Mi, A B 38 5 5 8 KA 4p 2wl 4 7=, it 5 6110123, 6G14423,
6J15564 ). A EE R EE . Z BN, N- B B BERE . B R R KW IR — AT B 43 AT i
s K R 7&K LIE R 3 8k (Merck 22 R])D , Pt S AH 8 FHHTFHO. 45 pom 8 RS2 8.

1.2 ARk s RS s Jr vk

&% H PhenomenexR LUNA Phenyl-Hexyl 3% £ (250 mmX 4,6 mm i.d. ,5 pm), A
ZHE-IK (38 © 62) AP EIAR, W A 1. 0 mL/min, R H LAk 52 42 554 T &%, 3ok [ 4% L AR
TAEER R FAR AR S AR, TAER ALY + 0.7 ViR 30 °C; #EFE=E: 10.0
pL. BEANSEH R 75 0 B ok (B S AR AR B A ARG IR B T O TR LB RUK
5Bk, LS B R T R U
1.3 W &

1,31 & 8 I0E AR HE VOB 2%

TR JE T B X R B, R AR L I SR O BRI 1 mL AR 2% 1 mg
FR VA, AR AR VI A8 V. 23 B 5 2 TR — 8 (AR B A9 s o U2 48 80 4 570 0. 005 mol /1. B iR
TEMBW-LIEQ D OB E W AR
1.3.2 A M) I A2 P o v W Y 1 4%

WAMER PERIHE .« WLEARBE PG ELERBER P XS & BEKRE,
MG ERMBHR S 1 oL F&24%%0.3 mg,0.2 mg,0.15 mg F0. 15 mg K
VR VE A SR W I I A P IO 48 B 40 A 3 1 B — AR AR A s T 48 YOI i 57 7 B A —
R WR B AR M
1.3.3  FEMOBR B K&

ANAEBRERZEBRE BN HFENE I oL, INEFAEEHMBEFRHREERATE
0.01 mg/mL M K.

2 #RXRE54H#%

2.1 BIGRIEM R

HRE SCHRL3 4R T8 , o 1 SE R JE 00 T S 45 Al DG i ORE DR 2% D B PR 5 3
25 B 053 B RN AT W) o R T 8 S R R B v B 5 O 2K, R T R K AT R BE VR B
TERFE OB A5 (250 mm X 4.6 mm 1. d. ,5 pm) B RUEAMG TR 7E 220 nm JEKAELH T
R B B K S USRS A AR B B (B IR TR S 4 B R A ST
5 8 90 i, HETAS S I CHISE AR FORO T 0B A 2 L B R S R 52 00
B A S BCE B R K 2 R B2 M B A O AR IR D) T 1 7= AR 90 38 02 T R AR B
R ) 340 2 VS Y L A i T T A SR B, R TN A B IR A ] A . el B R
AT B CRBR B 45 AR B I JB)  TE R AR SO A R 4 ()R 35 N s AR TR A HLAR (D Y
HA L 45 Ay AR BR B R /DS, Heds— TR A CBE K (38 1 62) i sl MG VR, £ 258 e
THHE RO B EHENLCA 19, 6 min, FoEE AR B 514G T 45 CUL 1D 2) i H Al 27 22 546 T 5 (L I
3) AR By 5 B, W] LUE B RE A V8 W58 A A 0 £ 3% Tl v o7 7 R0 R R SR R R 4y R 2. 9
min 5. 2 min A 3EH KOG 5E L I, XA XY RARB R P 2 A T30, AR R &4 T
K R Al 22 B o Y00 0 2 HY LR 25 R S5 T R AR B R TR By R P B9l o, X A L
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Fig.2 Chromatogram ol a typical sample solution with UV dectection
##: column Phenyl-Hexyl (250 mm X 4,6 mm i d. , 5 pm),detection wavelength 220 nm;

flow rate 1.0 mL/min, column temperature 30 °C,injection volume 10.0 uls

1,2 ZEWH ML (benzyl alcohol ), 3 KBy & Pllignan P), 4 FRHIME( benzaldehyde) , 5 # JEJHH (teniposide)

v
wy
©
100 4 o
1
80
<«
360 ) 3 4
=40 w B =
20 = '7{\ o3
!
0 J FAV ANV A
T - T T

0 S 1;() 1‘5 20 25 3’0
IKFIF] / min
B3 AR IR S R A B A
Fig. 3 Chromatogram of a mixed standard solution for system suitability
Chromatography conditions are the same as in Fig. 2 except the detection mode
( working clectrode: glassy carbon disk clectrode, reference clectrode: Ag/AgCl, working potential: +0.7 V)
1 AB& P (lignan P ), 2.4 pg/ml; 2 oW ZIEANE £ P (alpha-thenylidene lignan P, ATLP), 1.4 pg/ml;
3 B JBINFE (leniposide) , 2.3 pg/ml; 4 W) Z. 3 A B % P(picrothenylidene lignan P, TPLP), 1.4 yg/mL
2.2 W
o TR IR R IR AL & W, B e TE T T SR8 R L BT LAAS S22 i ST HE X B
fit IR ity TG ) FBEAS [ % B2 ) T 8 980 » R i D05 AR i 0 S0 O ot B A T 9 2 ) W T
A TR R A
2.3 TARRARHALA RS
AR T T B A IR A8 P A A U e LR T Bk B S AR R B R Py o WL FEAR B R
P, WL EARB R PRI JE A H WS R L B R R WOR AR R S R AT R DL
fi-7K (33 © 67) WBIAHTE + 0.3~ + 0.9 V {uH N % % 1 TAF AL A7 0 K I R B 8952
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CHLIE 4). B2 v AL B 3G 00, VU RR 4y 5 B A I R B8R 3B R G I 78 + 0.7~ + 0.9 V AL is Bl
KR T 6. ERALAR I 8% (ECD) M B X T A8 S I 4 (DAD) E#/Y
WA R, ARFIEE T . BE 8 + 0.7 VR TAERALIN EATHE ECD L 6 ma fi e v AR 35 2 H7E i
R B A T W O U TG ARG 17, 11,12 A0 12 . MORIR R 8 + 0.7 V g TAE s A7, B R
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Fig. 4 Hydrodynamic voltammograms for 4 related compounds
Conditions arc the same as in Fig. 3(1 lignan P,6. 0 pg/mL; 2 teniposide,5. 6 pg/mL;
3 PTLP,3.6 pg/mL; 4 ATLP,3.5 pg/mL)

2.4 KEWREE . ZME R T R
2,41 KEEEREK

TE ERRACSEI T G ARBER P 2.4 pg/mL, BHRIHE2.3 pg/mL,a WLEARBER P
1.4 pg/mL PLRFEWLIEARBE P 1.4 pg/mL IR A AR UER W 40 FELEHERE 5 K 4537
e T B P9 A A 9 i 22 (RSDD 4331280, 6946, 1. 026, 1. 026 F1. 2%.
2.4.2 [EABFE. LRI E RGN TR
2.4.2.1 HEWERHLEER

Bl ] — 2R B AN [ e J32 19 25 JE T A v T VL, 4 B 2 2% 14 0, R JE T 1) O 247 0 T R
WEH®REX)FE0.002~0.03 mg/mL EEANE2REFMEE LR, HHFR:Y =
127 260.57X + 6. 628(r =1, 000 0).
2.4.2.2 A RPN E R EA R 2R M R A TN R PR B — R SR AR R R B R
P, BIHE a WLHEARHR P AT W LR R PIRGER R, EEE 035K 0T, )
10 pL zf/\ma@fgu SRPEATIRE 3 . RSP AR Y X B0 A SR B R B X (pg/
mL) FEATER RN, B4R [ )3 R . MR B LA DG R B I R BR AN SR 1 R,

F1 AMBOMEERE, EHGEH ALXZNERELNE

Tab.1 The regression cquation » lincar range and the detection limits of 4 components

e MOFRY=a+bX© LR/ (pg e mL™D MK R H RARKM R/ ng®@
AEP Y =104.26X+ 4.01 0.119 7~5. 985 0.999 7 0.24
By Y = 95.71X+1.56 0.112 7~5. 635 1.000 0 1.1
a2 HARME P Y = 83.36X-1.01 0.058 14~3.488 0.999 8 1.0
WL HARBE P Y = 88.43X —1.02 0.072 33~3.616 0.999 8 0.7

© Y N3y re B, XA 800 Y 0 R M Y (pg/mlL) 5
@ FBARKTE (S/N=3), HIFE L4 T AU 2F 220 nm K A A S50 /MKy U243 31 245, 8 ng, 10 ng, 10 ng Al 11 ng.
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2.5 AL DU AE K IRl AR S
2.5.1 HEMEENE

ANAERBRER B EIREM 1 mL, AR SR/ BEIFH RS B2 E0.01 mg/mL
POV 455 BRI 10 pL EABAHE AL MR IR AT EF RN TN & 5.3
HERE S 2 25 43 B o102, 59,98, 1% 1101, 2% (n=3).
2.5.2  [AICRIRE

FRMAERYO T L, AN A BB RS E EIH S R 6614423 A 50,5 mL, &
500 mL &I, 23 BK 85 0 A JE I B AR EI A5 (1 mg/mL) 3.0 mL,5.0 mL #17.0
mL, JIVE KA B 2 %0 8, 485, B B e WU ik e, -3 I # o 99. 9% (RSD =
1.1% ,n=9).
2.5.3  FeEan A Y A I E

HAANBZERREREERERINH TSR G5 1-6H10123,2-6G14423,3-6]15564 ) #
it s RS SRR B0, 4 mg/mlL AR A U i B B 10l T AR E % A, 10 5 a0 5]
LI 5,6) AR IS AT AR & P o WLEABME PELLEABE P MR, %
B MR E R IR T R A A 0 &, M 4558 M 5 2 AR I i 25 21 LA IR 2.

k2 AMEUSIEECBEEXYRAEENIER(n=3)

Tab.2 Comparison of rclated substances of teniposide injection

with different detectors(n=3) %
AL P K 2% (ECD) AN AR (UVD
o 2 B e g a2 .2 s a2 WA o 2% B
% P - N %P . N
(other (’l'i‘gfj ) HAMEP AMERP (ﬁgﬁf - HARMEP AKMEP (other
impurities) & (ATLP) (PTLP) &ns (ATLP) (PTLP)  impurities)
Lot. 1 0.39 / / / 0.39 / / /
Lot. 2 0.30 / / / 0.30 / / /
Lot. 3 0. 34 0. 01 0. 01 0. 01 0. 34 / / /
1007 0 & t 3
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< Al s
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TA] / min
B 5 ZR&EMAEAIREFIERR + F SR O, 4mg/ml) ) B AL 4T 6 35 &
Fig.5 Chromatogram of mixcd standard solution added sample solution with clectrochemical detection
1 AKEF#K P (lignan P, 3.6 pg/mL; 2 « W ZEEAB A P (ATLP), 1.4 pg/mL;
3 BB F (teniposide) , 0.4 mg/ml.; 4 AW ZEAB % P (TPLP),1. 4 ng/mlL
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Fig. 6 Chromatogram of teniposide and its related substances in sample

solution with electrochemical detection
1 KB & P (ignan PO, 2 KA, 3 « WL HEAB K P (ATLP),
4 B EIAH (teniposide), 5 WL B £ P (TPLP)
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