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Abstract: Research on polymer impurities has always been important in the quality control of cephalosporins.
Research on polymers in cephalosporins that lack active amino groups on the C-7 side chain has not been reported.
Therefore, our study used cefazolin sodium, which is widely used in the clinic, as an example. The polymer in
cefazolin sodium and its product "cefazolin sodium pentahydrate for injection" was analyzed by column switching
liquid chromatography-high resolution mass spectrometry. Two polymer impurity peaks were detected and the
possible structures of these polymers were suggested. Through two-dimensional liquid chromatography, the
chromatographic peaks following Sephadex gel chromatography and high-performance gel chromatography were
compared to those obtained by reverse high-performance liquid chromatography (HPLC) for cefazolin sodium as
reported in the Chinese Pharmacopoeia. The HPLC method proves more suitable for polymer detection than
Sephadex gel chromatography and high-performance gel chromatography. The method of polymer detection for
cefazolin sodium was established using the method of related substances HPLC as described in the Chinese
Pharmacopoeia.
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Figure 1 Chromatograms of cefazolin system suitability solution
(A) and product (B). 1: Impurity f; 2: Impurity g; 3: Impurity h; 4:
Impurity i; 5: Impurity j; 6: Impurity k; 7: Cefazolin; 8: Impurity
m; 9: Impurity n; 10: Dimer 1; 11: Dimer 2
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Figure 2 Chemical structures of cefazolin impurities. 1: Impurity a; 2: Impurity f; 3: Impurity g; 4: Impurity h; 5: Impurity i; 6: Impurity j;

7: Impurity k; 8: Impurity m; 9: Impurity n; 10: Dimer 1
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Figure 3 Mass spectrograms of the two cefazolin dimers. A:
Dimer 1; B: Dimer 2

AR B LA MEARR S W), (HE Y 1.6 mL-min!
I, SRE ) 2 AL A 4 o pl e LR Y i A 2 i
Capcell Pak MG II. YMC Pack Pro C18. Phenomenex
Gemini C18. Ardesil Roband ODS (F#% 144 250 mmx
4.6 mm, 5 pm) i, KA R B E S 1, B
Capcell Pak MG 11X} A4 2 73 B 800, 78 oAt €4 15 4
EIREY 2 G AR AR LR I LR o i A S
FIAN, BEE W 2 B oy BN AT IR R L i A SR
Uk, 7B S I B o Ry S X e 2

IR TT VRS IR S5 SRR W, BT TR A A Sk A
WEREW M5k R B R AF RS & i I R
b, 3 A AR D Sk A PP A SRR 8l 5 o ) 3R S 0
Tl
4 EFREERNE

K H RS B R, BB TR 1% 1) B
L Wi BE I WA D9 s BT VL, X 1 3tk S 7 A o] 751 o £
REMARPEATIE. BEW 1215 & 7552
0.06% F110.01%. H1 TR EW 2 IS EHUK, BUURYEE
Z FoAb At dhh R E WA IS5 R, LR &Y 11E



ko RAE SImMOMN UL R b ) B A A ST g - 1681

d

N m/z 767
€
\ m/z 777

Chemical formula: C,sHy7N400S,4*
Exact mass: 795.10

N

| s

H S @ N /A >\
HOOC H2N s S

B
/T s
J :
Chemical formula: CpyH,,NgO;S,*
Exact mass: 628.05

d

W 767
€
\ m/z 777

Chemical formula: C,5H,7N;400S,"
Exact mass: 795.10

"

i/

i OH
o
HO_ _O N
/L>‘
Hooc HNT ™ s7 s
i ©
(LI
2N s
o H H

Chemical formula: CoyH»,NoO7S4*
Exact mass: 628.05

HO_ _O N
I A\

; ®

Hdgg HN N s7 S

JN/Y

Chemical formula: C;4H;,NgOsS3"
Exact mass: 473.05

-H,0
b

O o m/z 455
0 ‘//
”"T_F
~N
H, J /\]/

Chemical formula: C;1H;NgO4S*™
Exact mass: 323.06

m/z 295
m/z 156
HO. (0] -
/L>\
Hage HNT S S
N
a //N\N/\( ' S
4>
( | o HH
N
Chemical formula: C4H;7NgOsS;*
Exact mass: 473.05 \H;O
m/z 455
b
/N\
O HH
VL NG
H
N
d zZ
) (0]
HO

Chemical formula: C;1H;NgO4S*
Exact mass: 323.06

v

m/z 295

v

m/z 156

Figure 4 Two possible fragmentation pathways (A and B) of cefazolin dimer 1. a, b, ¢, d and e in each fragmentation pathway represent

different fragmentation reactions
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