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WE: BN SRR KRR R A KD R A0 58 RAMEH(HPLC) k HiE &4 Shim -
pack scepter C,, — 120 4 (150 mm X 4. 6 mm,5 pm) , 735484 0.01 mol / L #ALE &R — T (950:50,V/ V) -
0.01 mol / L ®AL4& & — T (400: 600, V/ V), Hh B S, w2 A 1.0 mL/ min, #0 3% K 24 210 nm, AR %
40 °C,#HFH 100 pLER RA L &m0 &AM RXI6 R RES A 0.02~0.50 pg/ mL.0. 02~
0.50 pg/ mL.0.02~0.49 pg/ mL.0.02~0.50 pg/ mlL & B A 5% @mAREM X R RF(r>0.993) ;40 R4 %) 4 1.00,1.00,0. 98,
1.00 ng, Z ZFR4 %14 2.01,2.00,1.97,2. 01 ng; & F X LER & A 69 RSD 34T 2.0%(n = 6); ¥ M A & K Ib 25 R &Y
RSD 305 F 3. 0%(n = 12) ; F 34 Aa ¥ B E 5 31 4 98. 03%, 100. 04%,97. 94%,101. 03%,RSD %) 4 1. 61%,1. 09%,0. 98%, 1. 36%
(n=9);2 FMAE(Z 3 )8y PR R T ERERRBA AL RO EZH DT 0.05% (B4 FR) G5 Z 5 FRAEMIL, & Bk,
PR AR EAT R B G SRR B AR T B a)CER B ) b ek, TR TGRS KRR R T A KR
M POTHR A RA T R DAk XIRFEAFTE0.5%, RR K Fo 2R ARAFE 0. 2%, & K fa e R 471 0. 75%.
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Content Determination of Related Substances in Fentanyl Citrate Injection by HPLC
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Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the content determination of

related substances in Fentanyl Citrate Injection. Methods The chromatographic column was Shim - pack scepter C,3— 120 column
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(150 mm X 4.6 mm,5 pm),the mobile phase was 0.01 mol / L. ammonium chloride solution — acetonitrile (950 : 50,V / V) -
0.01 mol / I. ammonium chloride solution — acetonitrile (400 : 600,V / V) with gradient elution,the flow rate was 1.0 mL / min,
the detection wavelength was 210 nm, the column temperature was 40 °C,and the injection volume was 100 plL. Results The
linear ranges of impurity I ,impurity II ,impurity Il and impurity XI were 0.02 - 0.50 pg / mL,0.02 - 0.50 pg / mL,0.02 —
0.49 pg / mL,and 0.02 - 0.50 pg / mL (r > 0. 993) , respectively. The limits of detection (LOD) were 1.00,1.00,0.98, and
1.00 ng,respectively. The limits of quantitation (LOQ) were 2.01,2.00,1.97,and 2.01 ng,respectively. The RSD of each impurity
in the repeatability test was lower than 2.0% (n = 6). The RSD of each impurity in the intermediate precision test was lower
than 3.0% (n = 12). The average recoveries of impurity I ,impurity I ,impurity Il and impurity XI were 98.03%, 100.04%,
97.94%, and 101.03%, with RSDs of 1.61%,1.09%, 0.98%, and 1.36% (n = 9), respectively. The content of specific and
unknown impurities in the pilot samples of two specifications (three batches each) was lower than 0.05% (disregard limit).
Conclusion The method is simple,specific,and sensitive,with good durability, high accuracy and precision, the separation of various
impurities in this method is superior to the methods in the Chinese Pharmacopoeia and the British Pharmacopoeia,it is suitable for
the determination of related substances in Fentanyl Citrate Injection. The impurity [ ,impurity II ,impurity Il ,and impurity XI in

the samples shall not exceed 0.5% of the labeled amount,the maximum unknown impurities shall not exceed 0.2%,and the total

unknown impurities shall not exceed 0.75%.
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ZE(950:50,V/ V), B} 0.01 mol / LAALEER - &
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Fig.1 HPLC chromatogram of the system suitability test
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Fig.2 HPLC chromatogram of the destructive test
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Tab.1 Results of the linear relation test,correction factor, LOD

and LOQ

R ‘ YEEE RE AAR ZER
Wi AR ' (pg/ml)  BF (ng)  (ng)

LRT A=432626.464C-3872.011 0.99390 0.02~0.50 0.83 1.00 2.0l
ART A=317573.982C-672.595  0.9993 0.02~0.50 1.14 1.00  2.00
AR A=285910.946 C-433.909  0.99924 0.02~0.49 1.26 0.98  1.97
ZRXL A=380610.502C-346.106  0.99999 0.02~0.50 0.95 1.00  2.01
AR A=360622.885C-393.472  0.99640 0.02~0.51 1.00 1.01 2.0
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Fz2 MENKRELER(n=9)

Tab.2 Results of the recovery test (n=9)

#E4F(ug) PA% () WA () (%) (%) RSD(%)
AB C D A B C D A B C D A B C D A B C D A B C D
00 013 0 253 2.51 2,49 2.51 2.49 2.58 2.55 2.56  98.42 102.79 97.19 101.99
00 013 0 253 2.51 2,49 2.51 2.44 2,49 2,56 2.58  96.44 99.20 97.59 102.79
00 013 0 253 2.51 2,49 2.51 2.52 2,52 2.52 259  99.60  100.40 95.98 103.19
00 013 0 507 502 49 502 505 499 5.07 509 99.61 99.40  99.20 101.39
00 013 0 507 502 49 502 494 502 500 503 97.44  100.00 97.99 100.20 98.03 100.04 97.94 101.03 1.6l 1.09 0.98 1.36
00 013 0 507 502 498 502 503 49 503 505 99.21 99.40 98.39 100. 60
00 013 0 7.60 7.52 7.47 7.53 7.45 7.50 7.49 7.51  98.03 99.73 98.53  99.73
00 013 0 7.60 7.52 7.47 7.53 7.51 7.49 7.44 7.49  98.82 99.60 97.86  99.47
000130 7.60 7.52 7.47 7.53 7.20 7.51 7.51 7.52  94.74 99.87 98.80  99.87
EAHLERT BALRKN,CAHZERINL,D A %&AX.
Note: A refers to impurity [ ,B refers to impurity Il ,C refers to impurity Il ,and D refers to impurity XI.
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Fig.3 HPLC chromatogram of the method validation test
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