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Determination of ceftazidime and impurities using
high performance liquid chromatography
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Abstract A high performance liquid chromatographic HPLC method for the determination of
ceftazidime and impurities in ceftazidime drug was developed and verified. An Alltima C18 col-
umn 250 mm x4.6 mm 5 pm was used as the analysis column. Acetonitrile and phosphate
buffer 22.6 g/L aqueous solution of ammonium dihydrogen phosphate adjusted to pH 3.9
with 10% v/v phosphoric acid were used as mobile phases with gradient elution at a flow
rate of 1. 3 mL/min. The column temperature was kept at 35 C and the detection wavelength
was set at 255 nm. Fourteen impurities could be well separated. The assay exhibited a good lin-
earity in the ceftazidime concentration range of 0.267 - 1 069 wg/mL with a correlation coeffi-
cient of 1. 000 0. The limits of the quantitation and qualification of ceftazidime were 3. 1 ng and
0.93 ng respectively. The relative standard deviations RSDs of the interday and intraday n
=3 determinations at three concentration levels were 0. 72% and 0. 91% respectively. At 4 C
ang under darkness ceftazidime solution was stable for 24 h. The developed method is superior
to the counterparts in British and Japanese pharmacopeias in the number of the impurities sepa-
rated and detected.
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E- ¢ 1 000 mL 10% pH 3.9
A B 1
1.3 mL/min 255 nm 35 C
20 pL
HiC COnH 5 000 /m
H;C CO3
o O
N ONNTYTNF 1
|| -5H.0
N ﬁ'“ g X Table 1 Gradient elution program
Z
aN— | O HH Time,/min ¢ Acetonitrile /% o Phosphate buffer /%
S 0-14 7 93
1 14-29° 714 93586
Fig. 1 Structure of ceftazidime 20 _ 45 14 36
45 -65"" 147 8693
# Gradient Curve -1 was applied. #* % Gradient Curve 0 de-
HPLC / fault was applied.
2000 2 HPLC 1 1.3
TLC
36 14 - 7:93
0. 85 mg/mL
/ USP30-
NF25 ’ - 7:93
0.85 mg/mL
2000
9 - 7:93
10 - 14 1.0 mg/mL
1.4
60 mg
50 mL 0.1 mol/L 5 mL
20 min
60 mg
1 50 mL 0.01 mol/L 5 mL
4 min
1.1
HPLC LC-20 AT SPD-M20
60 mg
A DAD L lu-
. Csolu 60 C 60%
tion Ver. 1.11 spl 5h 50 mL
Fisher Scientific Fair Lawn NJ USA 1.5
2005 XIX A’
130484-200502 84.2% A-3
USP INC. Rockville MD
2 Eli Lilly Do Brasil Ltd.
100593C 2
040226 2.1
1.2 /
Alltima C18 250 mm x 4.6 56

mm 5 pm Alltech Associate Inc.
22.6 g
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peak purity in-

HPLC-DAD
7-ACA

1.27
1..000 000
A-3

1.27

2.2
2.2.1

dex

“

/

1/5

3
0.18%

0.91%
0.133 pg/mL

S/N

RSD
RSD
24 h

30 35 40
0 1.53.54.56 24h

20 25
t/min

10 15
0. 72%
10
0.93 ng
1.3

S/N

3.1 ng

2.2.5

7

e heat and humidity degradation solution
RSD
2.2.4
1.

b the acid degradation solution and c¢ the enlarged part of

30 35 40
13
1.2"
0. 69
20

10 15 20 25
t/min

7-ACA 2. pyridine 3. A-3 isomer 4. ceftazidime.
3d

1.

d base degradation solution
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chromatogram b
0.267 ~1069 pg/mL

1.37

xr wg/mL
0.86 1.0 mg/mL

357092 r=1.000

2.2.3

Fig. 2 Chromatograms of a ceftazidime control
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2.2.6 5
0. 877
B B
1 A
ODS 15
AB E
2 “ i N
2
0.1%
B Alltima C18 A
B E Inertsil DIKMA ODS-Ep
7
1.79 min 0.12 1.422 k 0.4 ~1.2
~2.36 7-ACA 1867 /m
E
B embedded polar groups
E
E
A Hypersil BDS C18
2 6
Table 2 Chromatographic results of 6 columns for the determination of a ceftazidine sample
Parameter Type A Type Bl Type B2 Type B3 Type B4 Type E

Retention time of main peak/min 5.453 15.432 9.429 4.022 6.939 7.982

Tailing factor of main peak 0.877 1.163 0. 696 0.878 0.823 1.422

Theoretical plate number/m ~' 8602 6494 2998 4721 6476 1867

Resolution between main 2.449 7.148 9.093 5.321 2.545 2.746

peak and nearest peak

Number of separated peaks 5 13 9 12 12 7

Resolution between 7-ACA - 1.536 0.391 2.867 0.583 -

and nearest peak

Resolution between A-3-isomer - 7.148 3.613 4.383 - -

and nearest peak

Resolution between two 0.593 1.182 0.591 0.589 0.583 -

nearest peaks

Columns Type A Hypersil BDS C18 200 mm x4.6 mm 5 pm Type Bl

Alltima C18 250 mm x4.6 mm 5 pum Type B2 Puro-

spher STAR RP-18e 250 mm x4.0 mm 5 pm Type B3 UHC-746 PRONTOSIL 120-3-C18H 75 mm x4.6 mm 3 pm Type B4 Lichro-
spher 100 PR-18e 250 mm x4.0 mm 5 pm Type E Inertsil DIKMA ODS-Ep 250 mm x4.6 mm 5 pm.

2 pH
pH
pH 3.67
k 17.5~19.1 3

pH 4.08

k0.7
k 16.3

1.458

0.254
3
0 ~14 min
6%
k0.7 3
k 15.8 ~16.9
min 3

7%

32 ~34
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7% 8%
k0.7
k 15.8~16.9 3

7 Society of Japanese Pharmacopeia. Japanese Pharmaco-
peia English Version. 14th ed. Tokyo Yakuji Nippo Ltd

2.2.7
3
Table 3 System suitability requirements
in the pharmacopoeias
Pharmacopoeia Controlled objects Required resolution
British/European ceftazidime and No less than 5.9
Pharmacopoeia ° ° ceftazidime A-3 isomer
k 5.0 Japanese ceftazidime and No less than 10
Pharmacopoeia ’ acetanilide
5000 /m
UsS ceftazidime and No less than 2.0
Pharmacopoeia ® ceftazidime A-3 isomer
AC,/At, '°
3 2.3
2
2-b 4
3
4
Table 4 Content and impurity of the two batches of ceftazidime injections
Content of largest Content of Number of impurities with content
Manufacturer Batch No. Content/% . . . . .
single peak/% total impurities/% above 0. 1% /number of total impurities
Eli Lilly Do 100593C 76.8 0.15 0.25 2/12
Brasil Ltd.
Hainan Hailing 040226 75.5 0.27 0.40 2/14
Pharmaceutical Co. Ltd.
2000 342
3 8 The United States Pharmacopeial Convention Inc. The Unit-
ed States Pharmacopeia Asian Edition. Volume 2. 30th ed.
Baltimore Port City Press 2007 342
HPLC 9 Pharmacopoeia Commission of People’ s Republic of China.
Pharmacopoeia of People’ s Republic of China Part 2. Bei-
jing Chemical Industry Press .
2005 134 Ap-
pendix XIX A
10 Shi Y NiuY WuM H. Guangdong Pharmaceutical Journal
. 2001 11 6 21
11 TudJ YanZ G Lou Q X et al. Journal of China Pharma-
ceutical University
2002 33 2 113
| Fabre H Ibork H Lerner D A. J Pharm Sci 1997 83 5 12 Wang X Q Wang G Y. West China Journal of Pharmaceuti-
462 cal Sciences 2005 20
2 Wen Y L. World Notes on Antibiotics 3
13 Huang L. Chinese Journal of Antibiotics
1990 115 341 2005 30 10 588
3 JinSH HuC Q. Chinese Journal of New Drugs 14 LiuH QiuS L. Chinese Journal of Antibiotics
. 1994 3 4 38 ' 1996 21 270
4 Porra R Farina A Cotichini V et al. J Pharm Biomed 15 National Institute for the Control of Pharmaceutical and Bi-
Anal 1998 18 241 ological Products. Chinese standard operation program for
5 Convention on the Elaboration of a European Pharmacopoe- pharmaceutical analysis. Beijing Chinese Medical Science
ia. European Pharmacopoeia 5. 0. Volume 2. Nordlingen and Technology Press
Germany Drucherei C H Beck 2004 1218
6 British Pharmacopoeia Commission. British Pharmacopoe- 2005 92
ia. Volume I. London The Stationary Office 2005 420 16 TanJ Zhong X W Hu C Q et al. Chinese Journal of

Pharmaceutical Analysis
2006 26 9 1233





