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H OE B . ZanEEgRNARBRERABRTHEEAMNRNG T k. Fik KRR FARER E3% B AE- 20k 48 &% (HILIC B
AE-HPLC) & M 5E 33k iz 44 A 11 AR B B R 09 A X Fl. &3%45 %4 ACE HILIC B, %348 4 0.02 mol/L BBk — £.47 2% o ik (pH
5.0)-ZH (40:60, V/V) ,#iml ik K 4 205 nm, i7Lik % 1.3 mL/min, 22384 30 °Co *AFSRBEATIR 80 B BALHORIE R, 5 4
T k5 2015 R B ) kbR, SR OB SN, A B KOG B B R S LR S m AR A
T RS AR RS RSB EH KT LA RRL ki AR .G LR T ARBRE W 3-A L2900
BB E AR A 1] A BB B UBR 0O e ) B R SR B 230 8 0.077 2~7.72.,0.464~9.28 ,0.087 6~8.76 .0.403~10.075.,0.082 4~
8.24 . 1.613~80.7 pg/mL(r=0.999 7~0.999 9) , ¥ F& %% 34 0.058.,19.2.5.17 ,0.35 .24 ng, & F FE 4 %] 4 0.19.63.8.3.56 .1.2.80
ng. 5ANZe 84 34 de A wDK B 96.3% ~102.1% (RSD=0.4%~2.0% ,n=9) . 3#A &P LR NERGFHEELH A0
(R d).0.0.026% .0.011% .0.019% , 5P B 258 ) 7 i vbss , il T 25 B AR ARG FH PEAT 2 K & Goid J MK T B Bk il 5
R—3, 4t 36 HILIC BAR-HPLC i A2 A , &t A Mefe EILMEAL TP B 25 382) 7 ik, TR T8 2 H A 1A RBR B &
B9 H KR
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Determination of Related Substances in Ornithine Aspartate for Injection by HILIC B Column-HPLC
HU Bing', SHAN Xiaoyun', CHEN Weijiang® (1.Wuhan Institute for Drug and Medical Device Control, Wuhan
430075, China;2.Wuhan Qirui Pharmaceutical Company Limited, Wuhan 430200, China)

ABSTRACT OBIJECTIVE: To establish the method for the determination of related substances in Ornithine aspartate for
injection. METHODS: A HILIC B column-HPLC method was used for the determination of related substances in 3 batches of
Ornithine aspartate for injection. The determination was performed on ACE HILIC B column with mobile phase consisted of 0.02
mol/L monopotassium phosphate buffer solution (pH 5.0)-acetonitrile (40 : 60, V/V) at the flow rate of 1.3 mL/min. The detection
wavelength was set at 205 nm, and column temperature was 30 “C. Acid, alkali, light, heat, oxidation forced degradation tests
were carried out; established method was compared with the method stated in Chinese Pharmacopeia of 2015 edition. RESULTS:
Except for light-destroyed samples, compared with undestroyed samples, main peak area of samples destroyed by other conditions
was decreased certainly; the impurity was increased; the separation of impurities with main component peaks was higher than 1.5.
The linear range of 5 impurities that maleic acid, arginine, fumaric acid, aspartic acid condensate, 3-mino-2-piperidone and main
component ornithine aspartate were 0.077 2-7.72, 0.464-9.28,0.087 6-8.76,0.403- 10.075, 0.082 4-8.24, 1.613-80.7 pug/mL (r=
0.999 7-0.999 9), respectively. The limits of detection were 0.058, 19, 2.5, 17, 0.35 and 24 ng, respectively; the limits of
quantitation were 0.19, 63, 8.3, 56, 1.2, 80 ng, respectively. The average recoveries of 5 impurities were 96.3%-102.1% (RSD=
0.4% -2.0% ,n=9). Average contents of 5 impurities in 3 batches of samples were 0 (not detected) , 0, 0.026% , 0.011% ,
0.019% , respectively. Compared with the method of Chinese Pharmacopeia, established method obtained similar results, but the
peak order of each peak was not consistent in 2 times of system suitability tests. CONCLUSIONS: Established HILIC B column-
HPLC method is simple and accurate. It is better than the method stated in Chinese Pharmacopeia in durability and reproducibility.
It can be used for controlling relevant substance in Ornithine aspartate for injection.
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UltiMate 3000, Agilent1100 HPLC ¥ ( 3% [# 3 4 /8
) % [H Agilent /A H] ) ; ACE HILIC B 4§ (3 & ACE A
A, 22 1A N SRR 0 B P 3R TR S KA g A, 200
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Fig 2 HPLC chromatograms of specificity tests
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H2.2.27 0T R A% RE SR I sl AR R B i A
T Sfe Wi o 5 vk 43 9 R 0.077 2.,0.154,0.386.,0.772,
1.54.3.86.5.79.7.72 pg/mL A 3 45 24 IR o 1 vk i 4y
)24 0.464.0.928 ,1.86 ,4.64.6.96 ,9.28 pg/mL VA ; &
T I R v B 4354 0.087 6.0.175.,0.438 ,0.876.,1.75
4.38.6.57.8.76 pg/mL I ; |14 2[R 46 5 ) o it vk
£ 43514 0.403,0.806 ,1.61,4.03.6.04,10.0 pg/mL Y%
W 5 3- 24 Kk -2- WR WE i J5T 5% Wk 5 43 31 o4 0.082 4., 0.165
0.412.0.824 .1.65.4.12 .6.18.8.24 pg/mL HIVETR , 43 3k
FEIAE , i I A

TR T4 S A TR R L 2 10 mg RS %R, B T
100 mL ST, I s AR AR B 2 205 42505 0l
W 2 1 O YR S, FH U 3l AR A R R T A vk B
1.61.4.03.8.07.20.2.40.3.80.7 pg/mL [ 2 51 % B4 i %5
R, TEAEIN R T i 0 T AR (2 A T2 40 0 T BRLEL R o
DA% B U T B R AR A (A) i o e R A A R
ng/mL) AT PE RN, 25 R L 1,

x1 BHYEUEXRER

Tab 1 Linear range of each components

1% mEyzE r LM, pg/mL
HEOm A=11.6¢+0.087 0999 9(n=8) 0.087 6~8.76
Dok 4=9.89¢+0.146 0.999 9(n=8) 0.0772~7.72
KR A=0.626¢+0.008 0.999 9(n=6) 0.464~9.28
3 HE-2-WRIE A=321¢+0.009 0.999 9(n=8) 0.0824~8.24
MBS Ay A4=1.33¢+0.106 0999 7(n=6) 0.403~10.075
RES AR A=0.065 5¢ 0.999 9(n=6) 1.613~80.7

25 REMLE

S S A (LS  B171136) , 20 3 T2 0 Bl
0.2.4.6.8 hjF UEFEIE , iC AL 2551, £5 2R i
TR D S 25 AR Ak, 2 A 3 0 0 0 T ALY RSD 43431
$40.5%F10.4% (n=5) . FRAM R E IR T iCE 8
h WA E Tk R AT«
2.6 BEELRE

IR A X B S T, SRR 6 U, AR TR
RSDE. 4558, Dok MR . & S . L DAR% &
Yy | 3-8 3 -2- WR BE i 0 AT R B RSD 433l 4 0.22%
0.34% .0.21% .0.64% .0.21% (n=6) . 6 Y IEFE(F B2 )
] 1 RSD 43 511 47 0.3% .0.1% .0.1% .0.1% . 0.1% (n=
6). FIHAEE T RIT.
2.7 WAR5EERIRE

IR A % HESH A BRI T 1 4 R 5 S R X HE TR A
BT, A AR, LA 3 A5 50 e 3T I B, DA
LOf5(EME tE iR e PR . 255 TR R KSR & DR
I EBRYEAH)  3-EFE-2-WRIERR | |14 &R 1 &R (LA
Je T — > B SR g U 1A, T TRDD ARSI BIR 4 551 A
0.058.19.2.5.17.,0.35. 24 ng; & & B 4> 714 0.19. 63,
8.3.56.1.2.80 ng.
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KRG E IR 0.4 g, KB FRE , 43 B E F 100 mL &=l
W3 ok LA i A% 2 T B R VR B (0.1% ) 19 50%
100% . 150 % 53 BIKE % A2 O BRIP4 1A T 2 . 4.6
mL, AT S AR R 2 205, 5250, dEREI T3, [l
IR R WA 2,

R2 ERLEER

Tab 2 Results of recovery tests

4085 579 586 10122
4085 579 589 1017
4085 0 579 591 102.1
3EEDIRNE 4085 85.79 206.1 293.0 100.5 102.1 09
4085 85.79 206.1 2972 1026
4085 85.79 206.1 2986 1033
4085 85.79 412 505.1 1017
4085 85.79 412 5098 1029
4085 85.79 4122 5113 1032
4085 85.79 6183 7171002
4085 85.79 6183 758 1019
4085 85.79 6183 754 1018

i WbeE, HERGE,  WAR,  WAE EcE PHREE, RSD,
mg rg ig 1g % % %
Dok 4085 0 193 19 101.6 1015 04
4085 0 193 197 102.1
4085 0 193 19 1016
4085 0 386 389 1008
4085 0 386 390 101.0
4085 0 386 392 1016
0
0

e 4085 1062 219.0 389 1017 1019 09
4085 1062 219.0 3521000
4085 1062 219.0 3301 1022
4085 1062 480 5496 1012
4085 1062 480 5529 1020
4085 1062 480 5371022
4085 1062 657.0 782 1030
4085 1062 657.0 753 1018
4085 1062 657.0 7804 1026
FEm 4085 0 2320 289 987 976 20

408.5 0 2320 218 95.6
408.5 0 2320 2243 9.7
408.5 0 464.0 4572 98.5
408.5 0 464.0 4619 9.5
408.5 0 464.0 470.5 101.4
408.5 0 696.0 671.0 96.4
408.5 0 696.0 6673 959

4085 0 0960 6683 9.0
FAERSERY 4085 4494 202 63.9 939 963 19

4085 449 202 64.2 953

4085 4% 202 639 939

4085 4% 403 85 95.7

4085 449 403 847 9.7

4085 449 403 842 974

4085 449 605 1035 9.8

4085 4% 605 1050 93

4085 4% 605 103.1 9.1

2.9 3#tEFEmPAEXYRUESR

B3R A, 4 IR ST BRI E A R, Bt
AR I TP AN S TORIR e TR AR SR
MM | 1] A SRR & )55 0] BR St g B o ) — 50y 3%
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#3 SHtEFERPEXRYMEHNESER (%)
Tab 3 Determination of related substances in 3 batch-

es of samples (%)

\ #5
AR BI71136 BI71137 BI71138 Sl
LT 0.026 0.027 0.026 0.026
DokR 0 0 0 0
s 0 0 0 0
30 TR 0.021 0.018 0.019 0.019
WESfie 7 0011 0011 0011 0011
FAER 0.08 0.09 0.09 0.087

2.10 S5(hEZH)FELE

SR FHCHP [ 2 8 ) T VR AT 3 HUAE S 45 SRR AR
FESERBIARR & SRS =48 0.03% , 3-4 3-2-
R W ] 55 5 49 0.03% ~0.04% , | 1 & @R 4R & ) & =k 1y
90.04% o 2 Fh 5k U ASAS SRAR{RL, b5y B171136 1)
i 1) £ 1% (1 DL TR 4 A (HCR R [ 2 ) D vk iR A7 2
K ZR G038 PR I, A% 0 s 0 I N — B0 1
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3 itig
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i S AR AT IE AR SOAH (55 B 28 e 5 0%
IKAE RS Z R0 B A RS i At , o A E R 2
152 2%, {H R ) 2 A v TR I [ A, SRR
2o HILIC #1973 B A XA B — A 2 KA IS, i o
SRR 1 AW i A TR R S 2 TR T K B, 4 5
7 1) 3 58 A 7K RSE v R 55 T A 174 2 N Ik R A
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25 b AR SCR A HILIC HEh 23 ikl g 37 HPLC 6, 5%
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