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Study on impurities of China produced amoxicillin sodium for injection
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Abstract Objective: To analyze the main impurities of amoxicillin sodium for injection made in China. Methods:

The related substances of amoxicillin sodium for injection were determined by high performance liquid chromatogra—
phy with gradient elution. Waters Nova — pak C g column (250 mm x4.6 mm 5 wm) was used and the detecting
wavelength was set at 254 nm. Results: 19 impurities were observed in most of the 105 batches of amoxicillin sodi-
um for injection. The major impurities were penicilloic acids of amoxicillin sodium salt amoxicillin diketopipera—
zines amoxicillin dimer and amoxicillin trimer. The contents of single impurity were all less than 3% and the total
contents of impurities were all less than 6% . Conclusion: The result had a great significance in optimizing the pro—
duction process.

Key words: injection; amoxicillin sodium; impurities; penicilloic acids of amoxicillin sodium salt; amoxicillin dike—

topiperazines; amoxicillin dimer; amoxicillin trimer

( amoxicillin sodium for injec— o
tion) 1
; Summit P680A
P680 ASI - 100 PDA -100
Chromelon o
o 16— (
2010 Sigma : 14518DR) ;
1 o );
105 ( :0232.03) .
( 0 0232.04) | (
0232.05) 3 -(4 - ) -2-
0232.06) .(2R) -2 - (2 2- )

* Tel: (024) 23986285; E — mail: gxjhzy@ yahoo. com. cn



— 1888 — Chin J Pharm Anal 2011 31( 10)

-2 -(4 - ) ( :0232.08) 1
. Tab 1 Gradient elution program
(2R) -2 - -2-(4- ) ( :
0232. 09) LGC GmbH’ ( time) /min A( mobile A) - B( mobile B)
105 : . 0 92:8
6 92:8
2 28 16: 84
2.1 105 38 0: 100
; :
2 mg ° 57 92:8
2.2 1 mL 100
ml A . 1 20 pL
2.3 L. .
Smg 5 mL A A A
2.4 40 mg 0.1 mol
<L 0.5 mL 20 min 2 °
mg * mL™' o
2.5 40 mg 0.1 mol
- L 0.5 mL 20 min : — —_ —_ :
0 10 20 30
2 mg ml ™ o A
2.6 40 mg
0.05% 0.5 mL 30 min l ﬁ . \
2 mg* mL™ o —_— T — ———r -
0 10 20 30
2.7 254 nm B
24 h 2 mg* mL™' o
2.8 80 C 1
h 2 mg* mL™ o A
3 1-3 0 ' 10 ' 20 ' 30 '

1: Chromarex ODS( 250 mm x4.6 mm 5

m) 2: Diamonsil C( 250 mm x4.6 mm 5 ! l
wm) ; 3: Waters Nova — pak C;5( 300 mm x3.9

mm 4 pum) ; 4: Shim — pack VP - ODS( 150 g ' 0 ' 20 ' 20 ' 10
mm x4. 6 mm 5 pwm) ; 5: Synergi 4u Fusion — ’
RP80OA(250 mm x4.6 mm 5 pm) ; A:0.05
mol * L™! ( 0.05mol L™ i ]\ , A "
2 mol + L pH 0 ' o 2 ' 3 40 t/nin
5.0) - (99: 1) B:0.05 mol *+ L™ £
(pH5.0) —  (80:20) |
6 min 1 . Fig 1 The exclusion inspection of detective method
30 - 254 nm: “DAD: A. ( detroyed by hydrochloric acid)  B. ( de-
’ B , ’ troyed by sodium hydroxide)  C. ( detroyed by hydrogen
1.0 mL * min~'
’ ° peroxide solution)  D. ( detroyed by heating)  E.

( detroyed by light)



Chin J Pharm Anal 2011 31( 10) — 1889 —
4.3 105
4.1 . A 1 mL 2
7 100 50 10 5 mg 19
0.5 pg * mL™' o 6 —
(X ug'mLfl) N N N
(Y o 6 - 3-(4- ) -2-
N N N (2R) -2- (2 2- ) -2-(4
1. 2.3 - ) J(2R) -2 - -2-(4-
-(4- ) -2-  (2R) -2- (22 ) 7
- ) 2-(4- )
J(2R) -2 - -2-(4- ) 2 105
; ; 105 2
Y=14.0X + 2.31 r=0.9999
Y=6.1X + 5.10 r=1.000
Y=8.2X + 5.17 r=1.000
Y=10.1X + 2.74 r=0.9998
Y=8.6X + 3.03 r=0.9999 '
Y=11.0X + 1.08 r=1.000
Y=4.8X +5.51 r=1.000 S e
Y=5.9X +4.79 r=0.9998 E ;j
100 ~0.50 pg * mL™' (S/N 7> u,;lll 1 .'T“. .lL.-"-.". .H.-“.:-.‘. .
=3) 0.06 0.08 0.03 0.14 0.10 0.01 12345 6789 101112131415 16 17 18 19
0.05 0.05 pg * mL™'; ( S/N =10)
2 HPLC

0.20 0.28 0.10 0.45 0.34 0.03 0.16 0.17 pg *

-1
mL™

4.2 A
50 pg * mL™! 6
6 - N .

. 3 -(4-
) -2- (2R) -2- (22-
) -2-(4- ) (2R) -2 -
-2-(4- ) RSD
0.23% 0.31% 0.32% 0.24% 0.15% 0.39% .
6
( )
(
RSD 0.18% 0.10% -

Fig2 Typical HPLC chromatograms of sample solution and the contents
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Tab 2 The determination results of related substances
RSD
( peak No.) ( impurity) ( minimum) /%  ( maximum) /% ( average) /% (n=105) /%
6 ( penicilloic acids of amoxicillin sodium salt) 0.05 1.87 0. 86 0.46
9 (‘amoxicillin diketopiperazines) 0.07 1.32 0. 40 0. 69
12 ( amoxicillin dimer) 0.37 1. 88 0.79 0.49
13 ( amoxicillin trimer) 0.19 0. 81 0.28 0. 60
( total impurities) 0.99 5.45 2.82 0.39
) 0~18 .
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