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Determination of related substances in Terlipressin for injection by HPLC

WANG Pei, DUAN Xiyu, LU Xin, MA Bing, QIN Tingting, BAI Haijiao, HAN Xiaojie

Tianjin Institute of Drug Control, Tianjin 300070, China
Abstract: Objective To establish an HPLC method for determination of substances in Terlipressin for injection. Methods Agilent
Poroshell 120EC-Cis column (150 mm x 4.6 mm, 2.7 pm) was used. Mobile phase A was potassium dihydrogen phosphate buffer -
acetonitrile (90:10), mobile phase B was potassium dihydrogen phosphate buffer - acetonitrile (60:40), and gradient elution was carried
on. Detection wavelength was set at 210 nm, volume flow rate was 0.7 mL/min, and injection volume was 20 pL. Column temperature
was 35 ‘C. The related substances were calculated using the principal component reference standard external standard method. Results
The linear range of impurities L, K, G, [, D, H, E, F, Y, P, M, B, T, J, and N was 0.04 — 40.80 pg/mL. The average recovery was
99.46%, 98.35%, 98.24%, 99.15%, 100.01%, 99.34%, 99.56%, 99.42%, 98.79%, 98.64%, 99.16%, 98.22%, 99.31%, 98.11%, and
99.38%, respectively, and the RSD value was 0.98%, 1.23%, 1.45%, 0.85%, 1.21%, 1.09%, 1.16%, 0.94%, 1.25%, 0.79%, 1.42%,
0.92%, 0.88%, 1.72%, and 1.26%. Conclusion The established method is accurate and highly specific, and can be used for quality
control of related substances in Terlipressin for injection.
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Fig. 1 Structural formula of terlipressin
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i CRIKAEA TR AR, R HEI KT 98%), 15
B 1o SRR 2R B2 ChED
HIRAF (5 T16767C) IR T 25\ 4 PR
AT G5 1260220611) FRdH K I B2 254 F R 7
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2.1 BEEHG

Agilent Poroshell 120EC-Cis & i £ ( 150
mmX4.6 mm, 2.7 um); BFER A FRSRMR (HUE
s S5 6.8 ¢, BRI 2g, AKE 1L -4
i (90 1 10) AR A, B A - &
& (60 : 40> MizhAH B, BEEEBEN (0~60 min,
16%—24% B; 60~85 min, 24%—60% B; 85~86
min, 60%—16%B; 86~95min, 16%B); il
KA 210 nm; AR EN 0.7 mL/min; HEFEEN 20
uls; AR 35 C; FEMERE 10 C.
22 ARRHIE
221 RGUEHTERE RS R ERREUR L.
K. G. I. D. H. E. F. Y. P. M. B. T. J. N
SR AT R, A 0.9% R AN IS I R F
B, IS & A0 40 pg/mL 4% 5T 8 AW . 2
FREUEE FRRE RN 20 B & &, 0.9% &AL
WB IR, A 20 mg/mL KR4 43 )
K2 BRI BEERARR N 20 B 2%
W% 0.5 mL, & 10 mL &I, I 0.9%F ALahiE

BRI R 2B, (E N RGuE AR
222 PRSI R 2 AR BR A 0
JEENHE SE R, T 0.9% S AL ANIE A IR RS,
H% 10 ug/mL X B8 5A
223 HESIERIH R BOES ARERIINE R 1
s 0 0.9%F AN | mL A8, 1821, RIS
2.2.4 FEGTENARPIWIS RS PREUH B 1 g,
B 100 mL £, TEE 0.9%F NI RE 7,
FH IRV pH HZ 3.7, I 0.9%FAEN A TR FE
BRI, I,
23 AGERMRE

43 VLS FARRNA . R G0E PRI A AR
MR, HERENE, SRR SRS AR
THA RPN E, R G 540 K 57BN
1.0, & F 540 E 3B REN 1.4, 20 P 5440
Y BN 1.6, 245 P SEEFINE R BN 1.3,
FERIINE R S 2800 M 238 2.9, 280 M 54450
BA&ERN1T, B SHATAEENLS, %
AHAR L I I BB 2070 5 o RERIN I 2R 3 I R B B
184 66.204 min, i LK 1.

A C *
4
11 15 11
1214 7 ) 15
) o E ¢_1J3_JL5MLJ&M_9}>3 B2
0 18 36 54 72 90 72 9 0 18 36 54 72 90

140 Ly 2-200 K 3-2400 Gs 4-2%J0 [; 5-2%00 Ds 6-2%J5 Hs 7-2%J58 E; 8-7%J5i Fs 9-Z%51 Y5 10-Z%50 Ps 11-Z%J5 M 12-2%J5 Bs 13-24Ji

Ts 14-7%J51 J; 15-240 N; =45 E 2.

1-impurity L; 2-impurity K; 3-impurity G; 4-impurity I; S-impurity D; 6-impurity H; 7-impurity E; 8-impurity F; 9-impurity Y; 10-impurity P; 11-impurity
M; 12-impurity B; 13-impurity T; 14-impurity J; 15-impurity N; *-terlipressin.

B2 z=ga#Hs (A), RRERMER (B) MEFHARHFIMESR (C) # HPLC &i%E
Fig.2 HPLC Chromatograms of blank excipient (A), system suitability solution (B), and Terlipressin for injection (C)

24 HZMARER

FE 2R B ES BRI IR =24 L K. G. L
D. H. E. F. Y. P. M. B. T. J. N & & &,
0 0.9% AL BN AR FERR 0.05+ 0.104 1.00. 5.00-
10.00~ 20.00- 30.00. 40.00 pg/mL F7R & X FE 5
W HEEENE, Il AR DT R R
HATERYERNE, tFEEVETE, AtbsdEthZeiat 5
FACIER T, WK 2. AT ULERERIINE 3 A 24
1E 0.04~40.8 pg/mL 6V K R R AP, KIEHTIH7E
0.9~1.0, 0t R il & HE g vy, HANAS & iR, B
S TS 7 1T DA% R 3 1o 5 B AR B

2.5 FEEMRFEMR

IR G038 PR 0 RR VT T 0.9% 5k
BB R SR LLZA 10 0 1 AN R 2R
B, N RIS 0.9%F AN ARG RE &
EMELLZ Y 3 01 AEX SRR IR, Al PR
V. DU VEC RN E , SR AR 2.
2.6 SEFIPEERAIE

HOES AR RIME RS 1 32, 2l T ik
(60 CHE 12 h). 5 (0.1 mol/L THERAEW 0.5
mL, =IEBE 1h, FFD. 38 (0.02 mol/L & &
WA 0.5 mL, =i FACE 20 min, A, 5%
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Table 2 Results of linear relationship, LOD, and LOQ
%y S ACaR r MG (ng ML) RIEHE T IR /(ng mLY) s SR/ (ug ML)
BANER  Y=53114 X+782 1.0000 0.04~40.44 — 0.003 0.01
JFL  Y=52156 X+1024 0.9999 0.04~40.23 0.95 0.004 0.01
K Y=515672 X+498  0.9997 0.05~39.96 0.98 0.003 0.02
&R G  Y=53475X+994 0.999 8 0.04~40.66 0.92 0.004 0.02
J&JFT Y=525445Xx+112  0.9999 0.04~40.54 0.93 0.003 0.02
ZBR D  Y=53415 X+876 0.999 9 0.04~40.83 1.02 0.003 0.01
R H  Y=51414 X+772 0.999 9 0.04~39.85 0.93 0.003 0.01
JRE  Y=52368 X1648 0.999 9 0.05~40.67 0.96 0.004 0.02
ZRF  Y=51114 X+549 0.999 9 0.04~40.79 0.92 0.004 0.01
J&BY  Y=52357 X+1002 0.9999 0.04~40.48 0.99 0.004 0.01
4P Y=51334 X1846 0.999 9 0.04~39.79 1.04 0.003 0.02
ZR M Y=52478 X+312 0.999 9 0.04~40.42 1.08 0.004 0.01
BB Y=51179 X+779 0.999 9 0.05~40.41 0.93 0.004 0.01
ZRT  Y=52489 X—149 0.999 9 0.04~39.92 1.05 0.004 0.02
LRI Y=51489 X+ 962 0.999 9 0.04~40.23 1.00 0.003 0.01
N Y=52456 X+888 0.999 8 0.04~40.44 1.10 0.004 0.01

JEIE (4500 Ix FIEST 5 d). 5@&AE I 10%id
FALE 0.5 mL JIUE 4 YEFJE, Tn0.9%5 4k
BN B B RS R IR 2R 1 mg/mL VR, 3t
FEMIRE o &5 5355 FRERIIN R 2276 &P 464 N 28
BIE BRE I, SR FH PR v A AE A 1 v e A Xt
O 2% 03 A 2850 2y B RIS, LK 3

0 25 750 75 100

A-FEST RIS AL S (LS T16767C); B-3tl; C-iifils
D-i4A 1L B-3EER; F-5@h.
A-sample (batch T16767C); B-strong lighting; C-high temperature; D-

strong oxidation; E-strong acid; F-strong base.

3 SEHIFERERIEA HPLC &iEE
Fig.3 HPLC Chromatograms of mandatory degradation tests
27 EEMKE
WL T16767C 4T FRFAANE R, AT RO
6 DrkahiAIL HEREIE, eIk, RS
2 L. K. G. 1. D. H. E. F. Y. P. M.\ B,

T. J. N &S00 RSD {EH 73518 0.89%- 1.24%-
1.32%-0.77%- 0.84%- 1.11%- 1.35%- 0.99%- 1.22%.
1.32%- 1.15%- 0.87%- 1.32%- 1.58%. 1.65%.
2.8 fEEHEILE

IR GUIE FH AR, FESRIERE 6 Ik, Vg
1, 4% L. K. G. I. D. H. E. F. Y. P,
M. B. T+ J. N UE&THF RSD {E 55 314 0.16%- 0.24%-
0.34%- 0.24%- 0.38%- 0.12%- 0.25%- 0.35%- 0.41%.
0.35%+ 0.28%- 0.34%. 0.41%. 0.35%. 0.41%. HX
FERIINE ZO0 B SRR, TR 6 Ik, 1CSRIETH]
R, 45 SRR 2R T AX RSD M 0.12%.
29 FREMRE

EHT C 1] (0 HE VA RIS T16767C 4T
FEFINE R PSSR, 0T 10 CHM = %
A RTHCE 04 5. 104 164 244 36+ 1200, 3EEENE,
g8 L0 BRSO R RN R F I T AL RSD {EHN
1.35%; Mm@ 45 Ly K. G, I. D, H. E.
F. Y. P. M. B. T. J. N fJI&TH# RSD 15 % 5|
N 0.17%- 0.28%. 0.36%- 0.22%. 0.40%- 0.20%-
0.32%-0.38%- 0.46%-0.33%+ 0.58%- 0.38%- 0.44%.
0.47%- 0.56%. UiHIEIRAE 10 CINE 120h 25 .
2.10 [EEEIRLE

b 25 B U BUE AR 0.4+ 0.5 0.6 mL, 7
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SE 10 mL E3EH, H 0.9%5 AN TE TR IA
BEZE, 2H1EN 80%. 100%. 120% Bl E
FAIOARVE T - B 9 SZHLS T16767C V5 FIAF AN
FFEM, B 3 SZ AN 1.0 mL [SIYSCH 2 F ks
W BATREIREEAT 3 4, BRI, 45 5%
JiL. K. G. I. D. H. E. F. Y. P. M. B. T.
Jo N ESCR SR 518 99.46% 98.35%. 98.24%.
99.15%+ 100.01%. 99.34%. 99.56%. 99.42%
98.79%- 98.64%- 99.16%- 98.22%- 99.31%- 98.11%-
99.38%, RSD fH4T7A 0.98% 1.23%. 1.45%-
0.85%-1.21%- 1.09%- 1.16%- 0.94%. 1.25%-0.79%-
1.42%- 0.92%- 0.88%-. 1.72%-. 1.26%.
2.11 WA MRS

U L R G S5 B R R
B 0. 1mL/min. HEZENE2 C. FEKENK L2
nm. RSN EC A AY 4 1% 2% 42 TR %0 5 45 SRR 5
), S5RAE&FM T RGUEHMEMfFEER, &8
HIZR TN E 45 5 RSD (/N T 10%, i B4R
TERRE—, Ol R M R AT
212 #ESENE

TR B B S P AR AR o o 28 A S . e R
AVATRS 20 uL, 3 oildERE, idsR ek, g5 Rl
B AR B T A (65+5) mine Z¢5i L. K. G.
I. D. H. E. F. Y. P. M. B. T. J. N FlAR%1%:
JoR 2 2 o3 ot B AR vk DA TR U 5 0 2 20 2
W 3.
3 it

BT Fa e ARG TR, VRS AR I
BRI T 10 CHA R R FERIINE
RSN, AR 65 min AbHH
U, A REORIUE 32 06 5 2% ot i Rar il R B RE o A 725
S 1S PR, SR LZE R, AR S, BTk
PR IR BT FUHf E vT R 2 B2 0 R A bR v 4T
ERITE .. SR ER, &85 SEE & ke 2
TR KB EEERRS S, 2E TR G T
2 IR T Z LRI A 1 & 25 5T = AR 1AL
fil, DA R MALHEE AR = T2, 4R ER, &
R e SAF L EA M.

[des-Gly',Gly? ¥ FIINE R [B-Asp® 1R N
MR B RN R AT Jh I 2 e B
B TR, iR T, Bbkpegats,
T R BRI i FL e PR AR E RS, P KA 2B BB~
Asp*IRFFIINE R A2 0 ReRl IR 2% N i

R3 FHARAMERTFEEAMRANEER (n=2)
Table 3 Determination of related substances in

Terlipressin for injection (n=2)

Ji 5 HU %
FY N A= 5 5 = 5
T16767C 1260220611 2212011 115221201 221001A

ZRL 014 0.13 0.01 0.12 0.09
HEK  0.16 0.21 0.01 0.14 0.12
EG 002 002 ARl 0.02 0.01
HRT 132 1.11 0.12 1.32 0.69
D 0.09 0.03 0.16 0.08 0.08
FBEH 032 0.24 0.02 0.22 0.15
MRF 062 0.55 0.11 0.54 0.19
JRY  0.05 0.05 0.01 0.05 0.04
P 0.04 0.05 0.02 0.11 0.03
M 001 0.01 0.01 0.09 0.05
B 0.8 0.14 0.03 0.13 0.09
BT 001 KEd 004 AKiEH 002
T R REH O REH 002 REH
ZFN 0.8 0.02 0.04 0.13 0.11
mKHE 014 0.15 0.04 0.14 0.09
MR R
HA 376 3.05 0.58 3.22 2.25

—HRREW, MEEEMAFHD, WEAEERL
Wik, TEECEIREE T, SR 2. 3 LA mEE
B, PSERAERESR:, TERL R IKER A [des-Gly',Gly?]
FERDINE R . PRP 24 B 107 A 28 7 B IR
BA T, RMGTEREEERI, REE
R TR SN 33 CL 7 h, HAMa A
50 ‘C. 7h, 40 C. 20h. MRS EERDE
ZFE R BT HAh k. R B AR T L
20y MM BEAR 3R b 2% 2 &5 o

ME AR R B R RS ERE S
FH A A, T T2 B R T AR . T
T AL R 25 G i T2 2 e B 256 B L 2T
KA, 2 IR ) B S5 OR A R SR ) £ T
B, ZAR R SCRAR, BB AR MR S A 4
fikZKAR S IR, T Ui B SR, IR e, TR
T SR AR s T 5 24 MR P St R AR AR A
TEVIKZ BT B e R R 5, e AL I ],
G ) R R, DR AR A R XY

ojn
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g3 AMHER, KEHSWENEHRRER, F—
WS R B R RIEARL, R SRR = HZ
& B O, e T RN BB A
TEZODRA ORI, PRZ RS & .

RSB 2GR 7K 2% ot [Asp®, Gly ' 2-OH 45 A i [
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HoAtn Al 17 S B T [Ac-Gly 145 F N T 38 3R
Eim T HMANE . S HT AR AN R
TR B R AL, R ARG KRN, 1% B
TERRME A PR G KA T OB R N B G 1E
FRPE SR TR AE o PRSI 00 52 1) 70V R 5 5 10 T AH L
KEk. FREIRIIKMEATEFE M E B0, H
LA IR SR 25 Gy (EAR N it 2 B 3 A B i 43, TR
Qb B P18 5 R I R DK A 2 BN R R IR &
1) 751 PR ok AR KRR B B 045 1 i 41 57) o )
R pH E, MFE0H AR Tk B b b iR
MRAHE R AR R, F il 77 pH A B &

[des-Gly 2B FIINE R« [add-Gly 2RI E &
F IR 2 B A E AT — B . HEN S 2R 5T
FEAEEAR ORI, Ay M A= AR ML s 7E [ AH B K
(I LERY B, S IR AR C i H 2R 7E R M ok
(PG A KM, P A B H R R AR ORI, i
BH Rk 5 57— 7 HZ R IR B, Tk
(O£ /N7 N =80 e S S| /e i il I
B

Z K6 L R RER I e T A ik
2, NSRS D BRAN 23 R A e AR RUORAIE
2R, S IMRA A . 7B PR AT
B o B ) 2 oS B AR g, AR 2 S s 5 R
RHEREAF LS, ML ESH, #EVaHENE
L2755, e Rt /2], A4 peR simb
ZIK T2 AR M r=E; R AT DR AN E 1 s+
Bt s O . HERL ik s nsa g
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