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 E B &SR SERAEE K (UPLC) skl 2 iz At A4 Al R P A X 66 . % ik R UPLC 3 52 5 3L iE 4
A e R ) PR R MR A F . €354 A Xtimate UPLC Cus, 048 A A BLER 4525 70 & (pH 2.3)-F B2(90: 10, V/V) , iR #h 48 B
AR Ak o i (pH 2,3)-‘3{7i§+(60.40, VIV) M JEZRBL, g 4 0.2 mL/min, #0% K 4 210 nm, #AF 2 A 5 ul, 4R EH A A4FF]
mEE P& KA B.C.D.F.H.I.K.L.N &M FERELMLTEE A 0.43~3.86.0.44~3.95,0.44~3.97,0.45~4.08.,0.45~4.05 ,
0.50~4.50,0.47~4.26,0.47~4.23,0.46~4.13,0.44~3.96 pg/mL (r=0.999 7) ; % | I& 2 ] % 0.04.0.04.0.05.0.04,0.05,0.05,
0.05.0.05,0.04 pg/mL, & & &4 %] % 0.13.0.13,0.14.,0.13,0.15.,0.14,0.14,0.14 ,0.13 pg/mL; 45 % & . & H 1 A5 149X 55 49 RSD
3N TF 8% ;34 A kb wDI & 5 #) K 94.95% 97.81% .101.88% 95.26% .93.40% .102.48% .104.26% .102.31% .96.42% .90.42% ,
RSD% % %14 1.89% . 1.86% .0.68% .1.30% .1.98% .3.36 % .1.26% .1.30% .1.19% .1.40% (n=9) , 537E 4 A 454 A /&% 4] A F
RREEFHNT A%, %k E 3o ki R EH £ EWE, TH TERARSHmEZFH XD RGE TS,
9&%5211 H 3 ROR AN Et ik RS RAF AR R R AW R

Content Determination of Related Substances in Terlipressin for Injection by UPLC

XUE Qiaoru, YUAN Jinye, DING Liuyang, ZHENG Weijun, DENG Feng(Guangdong Institute for Drug Control/
NMPA Key Laboratory of Quality Control of Blood Products/Key Laboratory of Quality Control and Research of
Blood Products, Guangzhou, 510663, China)

ABSTRACT OBIJECTIVE: To establish UPLC method for the content determination of related substances in Terlipressin for
injection. METHODS: UPLC method was used to determine the contents of related substances in 5 batches of Terlipressin for
injection. The separation was performed on Xtimate UPLC C;s column with mobile phase A consisted of ammonium sulfate buffer
(pH 2.3) -methanol (90:10, ¥/V) and mobile phase B consisted of ammonium sulfate buffer (pH 2.3) -methanol (60 :40, V/¥)
(gradient elution) at the flow rate of 0.2 mL/min. The detection wavelength was set at 210 nm, and sample size was 5 pL.
RESULTS: The linear range of impurity A, B, C, D, F, H, I, K, L and N were 0.43-3.86, 0.44-3.95, 0.44-3.97, 0.45-4.08,
0.45-4.05, 0.50-4.50, 0.47-4.26, 0.47-4.23,0.46-4.13,0.44-3.96 ug/mL (#=0.999 7), respectively. The detection limits were 0.04,
0.04, 0.05, 0.04, 0.05, 0.05, 0.05, 0.05, 0.04 pg/mL. The quantitation limits were 0.13, 0.13, 0.14, 0.13, 0.15, 0.14, 0.14,
0.14, 0.13 pg/mL, respectively. RSDs of precision, reproducibility and stability tests were all lower than 8% . The average
recoveries were 94.95% , 97.81% , 101.88% , 95.26% , 93.40% , 102.48% , 104.26% , 102.31% , 96.42% , 90.42% , with RSDs
of 1.89% , 1.86% , 0.68% , 1.30% , 1.98% , 3.36% , 1.26% , 1.30% , 1.19% , 1.40% (n=9), respectively. Total contents of
impurities in 5 batches of Terlipressin for injection were all lower than 4% . CONCLUSIONS: Established method is rapid, simple,
accurate and specific, which can be used for the quantitative analysis for related substances in Terlipressin for injection.
KEYWORDS UPLC; Terlipressin for injection; Related substance; Content determination
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Ja R, ZR BT E AN REA 0 T, HICIEAS H 2% N
[ 5 2 025 D1 25 T 2015 4F 3 KA 14 & TR AR
T 2R [ SR TR A8 22 7R ™ IR iz i 50 B9 A5 DG B A A
TR FH e OB (i, (B F AR L X 25 2% B ifE A 7
SEVEIIHT 3 J SEAS PRI R IR 5 V0 45 2R it A
SEMETIAT i B, IR AN s 2RI A 5T A\ C IRy 73
BEE/INT 15, 28 B0 H L F AN REAT &Ko B, HLICTEAG 2%
JiNo BT, 2 & U B = OO (2,335 (UPLC)
X S AR R 9 10 Fh 245 (2%t A \B .C D \F
K L. I.H N)ZATEEE, LI il 50 ) 2 o, doh1%
il 780 R AT S B S I B SR B 5 i o TS RN
FERT 10F A mmfE B R 1.
F1 ESRAFRMERD I0MERNER
Tab 1 Information of 10 kinds of impurities in Terli-
pressin for injection

TR IR R

B A des-Gly' 4%

AR H-Gly-Gly-Cys-Tyr-Phe-Gln-Asn-Cys-Pro-Lys-Gly-NH, &e%: ! J”ﬂj]ﬂ

Ju ~ 'l_ 2 4

B H-Gly-Cys-Tyr-Phe-Gln-Asn-Cys-Pro-Lys-Gly-NH, des-GlyGly* £
il

Ju _GlvV-Clv-G-

mEC H-Cys-Tyr-Phe-Gln-Asn-Cys-Pro-Lys-Gly-NH, dei Sl) Clx(
Iy FERIER

DN AC-Gly $ A1 1i
k

H-Gly-Gly-Gly-Cys-Tyr-Phe-Gln-Asn-Cys-Pro-Lys-Gly-NH;, E?

T o R

I H-Gly-Gly-Gly-Cys-Tyr-Phe-Glu-Asn-Cys-Pro-Lys-Gly-NH, ;’1“ feflin

% e 1 e ;

RRH  4.Gly.Gly-Gly-Cys-Tyr-Phe-Gin-Asp-Cys-Pro-Lys-Gly-NH, A A AL AR

Ju ) 5

K1 H-Gly-Gly-Gly-Cys-Tyr-Phe-Gln-Asn-Cys-Pro-Lys-Gly-OH Gly™OH % #l
i

fh N7 1,12

RRK  1.Gly-Gly-Gly-Cys-Tyr-Phe-Glu-Asn-Cys-Pro-Lys-Gly-OH Gl', Gly"™-OH
i

2

RIRL H-Gly-Gly-Gly-Cys-Tyr-Phe-Gln-Asp-Cys-Pro-Lys-Gly-OH A, Gly™-OH
LN li

AN 1 T = B

H-Gly-Gly-Gly-Cys-Tyr-Phe-Gln-Asn-Cys-Pro-Lys-Gly-Gly-Gly-Gly-Cys-Tyr-Phe-Gln-Asn-Cys-Pro-Lys-Gly-NH, nEZ
A
1 e
1.1 {%s8

Vanquish 2% UPLCAY .4 A sh s L S Ml &
( 3% [E Thermo Fisher Scientific 2> ] ) ; €2695 Bl = &k
AHEETEA 4 [ SRR S 2489 L5 AMGTIN #% (3 5] Waters
P 5 Ay 22— T ROF Gl A4 - R 2 (U3
AHBRAFD
1.2 #HRE5IEHR

P TR R ) o . 2R % Rt (o 0t 245 A o O 5
Be, 35 1 150701-201501, 4l : 85.4% ) ; 2 )k A (L5
RSCY-15401001, 4fi £ : 88.0% ) . Z¢ J& B (it 5 : RSCY-
15402001, 4 : 87.2% ) A= J5t C(4it 5 : RSCY-15403001,
4li i . 85.0% ) . 24 i D (it 5 : RSCY-15404001, 4l i .
91.6% ) 4= % F (5 : RSCY-15405001, 4 % : 95.3% ) .

hEHERE 200EEs15FE

Z= 5 K (4145 : RSCY-15408001 , 41 i : 95.3% ) .44 i L (4t
5 :RSCY-15409001, 4{i ¥ : 94.7% ) Z=JF (L5 : RSCY-
15407001, 4% :90.7% ) .25t H(4it 5 : RSCY-15406001,
4 :92.3% ) 2% 5t N (k%5 : RSCY-15411001, £1 Jif .
89.4% ) ¥4k F Ai Ml 1A ] 5 v SR ARE AR I e 28 550 1 (R
Ak, 45 : P10371C) (il 51 2 CFR Al , #E45 : M1503C) |
7 3 CH Ak, #E5- . P13208C) il 4 (Z Al , #it 5
1227181104) (il 5( LAk, #E45-: 1127190301 ) A £HAK
o0 1 mg/3 (RS FREFINE £ 0.86 mg) 5 HI Ik £ 3%
afi B R B R AT BT 4l K AB Al
2 AEEHER
2.1 BiEEH

6,3 4 4 Xtimate UPLC Cy5 (100 mmx2.1 mm, 1.8
wm) ; it B2 4 5% i i (MR BR %42 6.6 @, il 1 000 mL 7K %
fife , HBRER A 5 pH 2 2.3, T [A]) - EE(90: 10, V/V) A
SIAH A B IR 5% i - F BE (60 40, V/V) R sl AH B, B
FEVER 50 min; i 4 0.2 mL/min; #FAE RN 5 L ; £
P Hg 210 nm; AR A 40 °C. BREEBEIE S 2.

x2 HEERBEH

Tab 2 Condition of gradient elution

T, min TEHIA, % B, %
0 60 40

23 35 65

33 0 100

40 0 100

40.1 60 40

50 60 40

2.2 BREE
2.2.1 RGEHAMHFRT & FEERIRZA B.C.
D.F.H.I.K.L.NXJ i £ i, 11 0.9 % S A an s i il
BURE T mL H 2 0.1 mg £ 4% B W, 1 MR A 24
Xof HE T BV 5 A 2 PR I R ) in e 28 06} B, 25 m, il
AR B S BEE 1 mL, 0.9 % SEAL BRI HOE 25 2 50
mL, RIS R G038 FIEE T
2.2.2 RAXTIREL SR AT RS BRI B A
JEZ X} IR 5L 12 mg, 0.9 % S ALAN A T E %5 2 100 mL,
PEAT, AR 1 mL 298 0.1 mg SN R 2 1vA W, 1E R
RN s 2R 0T B0 V5 085 A 4% 1 B RV 1.0 mL, fin
A 2217 T YR A 4 B0 B B 1.0 mL, FH 0.9% &
FRAMT R E 25 28 50 mL, EVEE 4 %) BE SR TR
2.2.3 il e ml g B S HR A IN Hs  hi5R] 1
RGN 0.9% FALFNA W 2 mL AR, 8% 1 mL
oS A RN 2 0.43 mg IS S IR
2.3 RGERMIRE

BUU2.2.17 0 N R G086 PRI, 75421700 R {63 4
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PEIERE AT ISR (TG 18] o Z52R, 25 1 AR 4B e ] 19 43
B e AR R T 3 000, R HI TR 6
TP L RN I 28 R A% 2% T B DR B R IE] 2 B E A
PSR IR 3

40

20

=}
< -
. ! \\i\
—20
0 5 10 15 20 25 30 35 10
t,min
LA C3 2. 240 B 3. 490 A A 45 I3 5 5.4 i H; 6. 420 15

TARBF;8. 28T L; 9.5t D5 10. 28T K5 11 2 BT N

Note: 1. impurity C; 2. impurity B; 3. impurity A; 4. terlipressin;
5. impurity H; 6. impurity I; 7. impurity F; 8. impurity L; 9. impurity
Dj; 10. impurity K; 11. impurity N

Bl REEAMAREEE

Fig1 Chromatogram of system applicability test

®3 BHAMERRERFNRERE . SEEMER
TR
Tab 3 Results of retention time, separation degree
and theoretical plate number of terlipressin

and impurities

[i%s {RAE I, min I SR
HEREE 9366 21 9100
JA 8614 23 11620
1B 7904 57 11182
RfiC 6351 57 10771
JRD 15.552 16 24400
KIRF 13.059 18 14 640
R H 11.685 55 10 366
i1 12279 13 11823
JRK 16.747 25 14959
i 14762 34 10496
BN 36.077 50.0 404047

24 TEMRARK

241 HPRFTHOAE  BCH ER A 5.08 g, A7k 400 mL ¥
i, INFs R H 17 pH £ 3.51, 2R )5 /K 6 B 22 500 mL,
FEL], RIS FURDRNA TR RS 5 5 uL 25 VAR R
FE U217 WUR RS AR HEAE 3 AT, il sk ek 1A 1 DL IR
20 ZEUL TS AR IN 2L R R B AR A
R E o Tk

2.4.2  WEIRMERES I SCUE SRR R 5 5
3, A 2 mL 0.9 % SEACARE W , AR AR IRRE i
W HBU6 il 3, 4% LR A PR ——(1) BR
IR« B S SR AR A 2R R 3, A 1 mol/L 3
FRV W 1 mL Vs, T2 RCE 1 h 5, 0 1 mol/L E A Ak
BN 1 mL TR A, BIAS R IR VAW o (2) BB < B 1 3¢
TSP HFER IR 26550 3,0 1 mol/L & A AL AN 1
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mL AR, T2 S 20 min J5, 0 1 mol/L Eh BRI 1
mL HRT, BAS R PR VAT o (3) R AR« B 1 S VR SR
FRER RIS Z 0500 3, 8T 80 CHEIRAG T E 1 dJF .M
A 0.9% FAL AV 2 mL 71 , BNAS S IR . (4)
FE MR AR < B 1 S SRR TR R I s 25 1590 3, i 11 & T
e CHE R T RS R e TR ANA ) 2 I A B
24 h)E, fi00.9% FACENE W 2 mL i , RIS Sl e
VST o (5) 6 HREIR « B 1 S v S R A A o il 541 3,
TE AT G DE ARy (4 500 £500) 1x]48 h
Ji , 1110.9 % AV AN A W 2 mL AR , BN CRR A . (6)
AR - B S S R ARE R R 2 61590 3, A 3%
P E AR 2 mL VAR, T2 RACE 5 h s, BG4
MRS o W IR ARBEIRAE VA 6 R i3 A
TSR, He 2.1 0N s S R AR B . B AR R FEAR
[ IR SE SRR N e 22 0 5 B e = W W24 e A o0
[ Ne Sl 2 37 NN T 1 27 N =R 27 N v s T S i A
W% ARJEREMEIRN R IR | o R PR I A i v 45 4
JAe /b ROV RIIN R AERR ME Bt R LA AR
E DR BRI RS LR 2,
25 ZMHXRER

K 9% i H12.2.17 TR TR A 2% I 6 BE, B R R
“2.2.27 T R A 2R 0 BE VS O IR A, 43
0.9 % AL BN R BN AR 1 mL He SRR IR R 2%
i A.B.C.D.F.K.L.I.LH.N¥#%}04.1.2.2.0.3.0,
4.0 pg M RN o W B IR ROV, #c 2.1 T (5,
T SR A RE A3 AT I SR TR . 4o AR RN s 25 4%
5P SO R P SR AR AR AR (o) R 06 TR AR o ()
A TERAERNE , g5 R L 4.
2.6 WNREESRELE

H2.2.27 W YR A6 BE A VRO £, A 0.9 % 4
TCENTEBOBE A e F2 2. 17 R (i 54 HERE 20 W L T
ST R, DASIEEE R 35 1,10 143 3T SaAG I B A g
IR, 4R RERINEZR M A B.C.D.F.K.L.I,
H N ARSI B R i R DL 2 2.
2.7 RBEERRE

B“2.2.27 W YR A X B U TGS i, 22,17 T
TR SR 6 U, TSR . 55 RR R
% A B.C.D.F.H.I.L K NUEHEFH RSD #/NF
1% (n=6) , W RN B R AT .
2.8 EEMHIAE

B S VR PR R 0 S 28 1 500 1, P47 6 3 454 %
“2.2.37T0 R 7 il A A R, PR 2.1 T g g%
PFHERE S MY, IE SR TR, FF USRI 145 22 T 7%
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Fig2 UPLC chromatograms of excipient interperence and destructive tests

T4 HMXR KRNRERESRERER
Tab 4 Results of linear range, LODs and LOQs

%) EEyzi B pyml 1 IR, pg/ml EER, pg/ml

BREZ  p=450520420-840269  0.44~395 09999 004 0.13
REA  y=4S139400-2670997  043~386 0999 004 013
REB y=45339270-2355900  044~395 0999 004 0.13
KIEC  p=M516403-2703989  044~397 0999 0.04 013
KED  p=HTHRL-2TTI9 045408 09999 005 0.14
REE y=MO03ITT-2938066 045405 0999 004 013
EH  y=418913080—2924496  050~450 0999 005 015
KRl y=40156 838x—2973755  047~426 0997 005 0.14
KK p=4STISON-2750304  047~423 0999 005 0.14
BEL  y=MATSIR-2617037  046~413 0999 005 0.14
AN p=3550088—140096  044~396 09999 0.04 0.13

. 45, Z¢fi A B.C.D .F.H.I.L K. NA& RN
0.3% .0.2% .0.04% .0.02% .0.7% .0.3% .1.7% .0.2% .
0.1% .0.1% ,RSD 435 4 3.1% .3.9% .7.1% .5.2% .
6.6% .7.3% .7.7% .6.2% .7.7% .2.1% (n=6) ,
2.9 REMIKE

IR SRR AR A e R 5 1, 422 42.2.37 100 Jy ik
il 2 i I, TR E 0.2.8.16.,24 .48 hB, %

hEHERE 200EEs15FE

“2.17 IR A UERE AT IO SRR TR . 2R, 44T
A.B.C.D.F . H.I.L K N & F# RSD ¥J/NF 1%
(n=6) . XTI AR IR TS 48 h ivfaE
PR AT
2.10 fnAEE KT

R 2.2.17 00 IR A 2 00 B BRI 1 mL, 43
S 0.9% S AL 445 B % 200,100 mL, $257 , 43 SI4E R
50 % 191 WSC i 7 FEANARYA R 1 A1 100 % [0 52 A hnbs i
W25 3R B 2.2.17 TN IR A 2% ok BE B 1.2
mL, 1 0.9% S AL FE B 2 100 mL, #2241 R 120% (1]
IRCIN 2 PRIV 30 B9 S 0 JHI A% 5 7 S 1) T 5 T
FEFIN A ZE 0500 1, & 3 3240 B A 4 mL_F 34 DG 2
FANNARAS I 1.2.3, #8557 #5217 U @ik 5 F R 4y
Mro 55, Z<i A B.C.D .F .H.I.K.L N FEnkeH
W%k 94.95% 97.81% . 101.88% . 95.26% . 93.40% .
102.48% ,104.26% ,102.31% ,96.42% ,90.42% ,RSD %
3510 1.89% . 1.86% .0.68% .1.30% .1.98% .3.36% .
1.26% .1.30% .1.19% .1.40% (n=9) .
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2.11 #HRPEXYEHNSENE

BTG AR IR R 50 1~5,4%2.2.37 5 Jik
il g At AR, e BB A T VR R 2.2.27 T R A X
IR TR0, 452 2,17 T (8385 25 A EAE 20 BT, 10 SR I T
. Z4fi A.B.C.D.F . H.I.K N & RIEIMRER, &
R o i TR A B IREE TR 2R IR 5.

xb6 HERPEXMRSENEER (%)

Tab 5 Content determination results of related sub-

stances in samples( %)

5. il 2 i3 4 il
JFA 026 025 017 - 0.06
B 0.19 0.18 0.13 0.04 0.09
i C 0.04 0.04 0.02 - 0.00
JRD 0.26 0.24 0.03 022 041
i 0.74 0.64 101 - 0.03
R H 0.34 028 - - 0.02
IR 170 142 0.19 - 0.02
K 0.18 0.15 0.09 0.02 0.04
RIEL 0.08 0.05 046 - -
RN 0.12 0.12 0.05 0.14 033
FOKHAMI - 0.04 0.02 0.05 0.08
BT 3.92 341 203 0.59 1.23

R A

Note: “~" indicates not detected
3 itie

3.1 FERIESH

BEFR AN R 8 T A G PR 2 IR 258, 200
BN G W IR RGIIRIRIT 2" . Z IR AT
TEVESR ANERE 2y B AR 00 i, o s A2 1 (9 501 H iy T A5
KIFA R k&I . ZRRYA ) £ 253 4
2 TSR AN B R (B IR S5 RS 770 ; RS e
JoT4n 22 IR BE ke S Ak R T | A B L A Y 5 R
BN IR K 22 BRAA 5 2R 2% IO G e AR L A Xof Bt S
FAAARN, AT ) i 5 H A Al 2 SE R 1Y) 45 #4 AR A
K, AN 2R (His) e 22 (Cys) AR N2 IR (Phe ) 55
Dy THTiE , RATENE (Asn) A 2 Bt (Gln) 55 K il , 3E 2
iz (Met) Pt 22 (Cys) 62402 (Trp) 55 ) Ak 5 9,
FET I, BB FAS B A5 2T S R R e HE I B R AR R i e
RIAT A B C HREMA T, 225 D JF \H 8 fb 44,
ZRIT 1K L oK 2ot , 2 T N SR G20
32 BIERZIAEF

TR AT % T A A 4354 [Ultimate UHPLC
Lp-Cs. Ultimate UHPLC AQ-C;;s. Xtimate UPLC Cis. Ac-
quity UPLCTM BEH Cs] A [AI#E# (25.30.35.40 C) |
R 30 43 Bl (210~ 280 nm) X451 it s 28 R 4524 J Y
IYESROR BE R I, e Xtimate UPLC Cs (015 AE AT
TR 40 °C KK Ry 210 nm IFRE A 00 B R N R
Ey b=/
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3.3 UPLCEZEMEAXRYMRSENMLS
SR 2017 45 it CRRCHH 24 34) Hh B i BOBOR € 35 A

DURER N 28 1A DR BT B, 2% 5t 1R 2% 5T F AT

O BRI TR AR TF] , JE 45 245 800 8, HAR BTN LA

o ARG ST B UPLC V5 AT B e Rl 25

RN, Z BT UFIAR T F 8970 B RE T Ik 3] 1.3 2% BTN Al 4G

O B IR] R 25 min 2847 o 45 )5 HPLC 5P 4L,

UPLC 4% 1 TEST FRAR N 3= i ) B i o3 Fr it

i), 980 T AL AT, R 29 T A, J52mT

VRS FRER N 2R A S B A S (g s vk

Sk
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