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Establishment of the first batch of national
reference standards for bivalirudin”

REN Li—ping, HE Lan-ying, LIAO Hai—ming,
WANG Jin, YANG Hong-miao, FAN Hui—hong ™

(National institutes for Food and Drug Control, Beijing 102629, China)

Abstract Objective: To develop the first national reference standards for the quantitative determination of bivalirudin,
in order to effectively control the product quality of bivalirudin injections, and to explore alternative methods for the
quantitative characterization of synthetic peptide reference materials. Methods: Infrared (IR) spectroscopy, UV
spectroscopy, HPLC, MS were used to confirm the structure of bivalirudin. Related substance were analyzed by HPLC.
The mass balance method was used to determine the content of bivalirudin, which was further verified by a peptide
content assay corrected for related peptide impurities. In addition, the stability and uniformity of the candidate reference
material were evaluated. Results: The content of the first batch of bivalirudin national reference standard was 88.8%,
calculated on CogHi33N24033, and the stability and uniformity tests met the required specifications. Conclusion: Based on
the structural characteristics of the synthetic peptides, multiple qualitative and quantitative methods were used to ensure
the accuracy of the content assignment for the national reference standard of bivalirudin.
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Fig.1 Overlay of the IR spectra of the bivalirudin sample (blue) and reference standards from USP (red)
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Tab.1 Characteristic absorption peaks of bivalirudin in IR spectrum

R it AT DA
(' wavenumber of characteristic
1

PrBhZe

. } (mode of vibration )
absorption peak ) /cm

JrJm AL

( corresponding chemical group )

3306.47 ZEHRS) (stretching vibration )
2963.43 ZEHR 3 (stretching vibration )
1659.53 25 R 5 (stretching vibration )
1537.14 L5 IR 3N ( stretching vibration )
1136.35 5% 5N ( stretching vibration )

A5 P (amino and hydroxyl groups )

T ABERERR A ( carbon-hydrogen bond of saturated alkane )

FRIL BN R ( carboxyl, amide and acetyl group )

J5 ¥ (aromatic ring )

T3k IS5 BRI D742 (alcohol hydroxyl, fatty amine and aliphatic hydrocarbon )

5~30 min, 85%A — 65%A ; 30~35.1 min, 65%A ; 35.1~
40 min, 90%A ), ¥ 1.2 mL » min™, B  215 nm,

3.54
3.04
2.5
2.0
1.5
1.0

U

IR 40 °C. HEHR AL S USP X RE 5 i 45 58 ik a]—3%,

WL 2,

o
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Fig. 2 HPLC chromatograms of bivalirudin reference substance from USP (a) and sample (b)
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—3,

214 RAMGIED B S K RO
FEHIAL 1 mg - mL™" POV, BT AL th @, 5
AT UL GG EE HE 200~400 nm K SEA T3, Bk
ZEVE 1 nm, AR ETE 275 nm A B R, 7E
249 nm KA /MR, DLEL 4.
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Fig.3 Mass spectrum of bivalirudin sample 2.2 f_@’ﬂﬂ% *ﬁ
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. o () 247 1k 0.000 64%.,
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Fig. 4 UV spectrum of bivalirudin sample
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15 = HEERR I & 50 8.885%

225 WHERE IR 2020 4F iR R 25 i) pu
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22.6 JRerE BT AR R 20 mg,
FEME, 8 ToHMh, =8, 8 TR,
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80 min, 80%A ), iiiE 0.6 mL « min™ , KM% K 210 nm,
FEU 45 °C. HIZKBCH] [12-201-BIVA ,[Plus—Gly]-BIVA
BIVA . [Des—Gly]-BIVA . [B-Asp9]-BIVA FI [o—Asp9]-
BIVA JF e BE 1 0.75 pg » mL™" B R 5858 Pk
W, LA b 5 B DL C A 2% 0 R b, A A S0 24 I
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Fig. 5 Chromatograms of bivalirudin related substance |
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¥, LL 0.04%TFA [ SBR[ K - S (15:85)]

FF S A, 0.04%TFA 1 N % Wk i A B, %5
BEVEM, PR 1.2 mL » min~", K035 K 207 nm, AR
45 C, MR 5 plo RAHARIE— kTR B4
0.194 5% s ILE 7,

23 FEE

230 FUECPAEEE AR TP A R UL A
AT AR i B E S = (100%- 7K
g3 - BRERN - = HEEIR - JCHLZ4IT ) x (100%- f1
Ty T - A XY ) =(100%-1.72%-0.005 2%~
8.885%-0.000 64% ) x ( 100%-0.397 5%-0.279 1% ),
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Fig. 6 Chromatograms of bivalirudin related substance ||
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232 JRAEEASIES RIS mEIE SRR EE AL
TE R 2, R o o P A vk (A 45 R AT 9k
AR R A 1 i IFRA R e
EoE=IKEE x (100%- 4 X¥) 5 ) =88.82% x
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CIRTAE
3 itig
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Tab.3 The results of stability test
RSB [o—Asp9]-BIVA HJht S
(stability testing sample ) ([0—~Asp9]-BIVA Content ) /% (‘total impurities ) /%
2~8C5d 0.0292 0.284 1
2~8 C 10d 0.0313 0.2950
45 C5d 0.064 5 0.4113
45°C 10d 0.1069 0.5561
-20 C 0.0296 0.2778
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