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Comparison Study of Impurity Contents of Cefazolin Sodium Pentahydrate and Cefazolin Sodium

CHEN Yong-gang', MA Chuan-xue', YANG Qing', LIU Xiao-ling', LI Fan', Lii Xiang’, SUN Yuan-feng”(1.Dept.
of Clinical Pharmacy, Xuzhou Central Hospital, Jiangsu Xuzhou 221009, China; 2.School of Pharmacy, Xu-
zhou Medical College, Jiangsu Xuzhou 221004, China)

ABSTRACT OBIJECTIVE: To study the difference in impurity contents of cefazolin sodium pentahydrate and cefazolin sodium.
METHODS: HPLC method was adopted. The determination was performed on Agilent Zorbax SB-Cs column with mobile phase of
0.02 mol/L ammonium acetate aqueous solution (A)-methanol (B) (gradient elution) at the flow rate of 1.0 ml/min. The detection
wavelength was set at 254 nm, and column temperature was 30 °C. The quantitative analysis of impurities was carried out with
main component self-comparison method and specified impurity with external standard method. RESULTS: Results of established
determination methodology was in line with the requirements of Chinese Pharmacopeia. Among 3 batches of cefazolin sodium pen-
tahydrate for injection (same manufacturer) and 7 batches of cefazolin sodium for injection (different manufacturers) , the content
of single impurity was less than or equal to 0.42% and the total content of 19 impurities were less than or equal to 1.66% , which
were conforming to the impurity limit requirement in Chinese Pharmacopoeia. Meanwhile, the number and content of impurities of
cefazolin sodium pentahydrate were less than those of cefazolin sodium. CONCLUSIONS: Impurity contents of cefazolin sodium
pentahydrate are significantly lower than those of cefazolin sodium. The developed method is simple, feasible, accurate and reli-
able, which is helpful to control the impurity of cefazolin sodium pentahydrate and cefazolin sodium.

KEY WORDS HPLC; Cefazolin sodium pentahydrate for injection; Cefazolin sodium for injection; Impurity; Content
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{4 A Agilent Zorbax SB-Ci5(250 mmx4.6 mm,5 pm) ;
WA 0.02 mol/L Z BRI (A)-HEE(B) , B LRI (VM
M :0~3 min,6%B;3~25 min, 6% ~57%B;25~26 min,
57% ~59%B; 26~27 min, 59% ~95% B; 27~28 min, 95% ~
6%B;28~35 min,6%B) , {it i 4 1.0 ml/min; Kl 1 oy 254
nm; HEIR R 30 C 5 MR 20 ple Frf 24 Bd T 29 min B
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FHAK R R R AEE 1 ml 2045 5 mg Sk f MR a7 T A 1t
AR (5 R SI~Si) .
222 BAEXIREIRAECH] . K EIC2.2.17 30 F &
V1.0 ml, B F 100 ml &), KRR 2208, $250 1N
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ACA 4.31 mg . 245t A 2.22 mg S fEMEAK 8.52 mg % [F]— 50 ml
PR KIS 28 AR IR, F 4 CAMF T
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Fig1l HPLC chromatogram of system test

A. test sample of cefazolin sodium (S} ) ; B. test sample of cefazolin sodi-
um pentahydrate (S{ ) ; C. substance control; 1-3, 6-10, 12, 14-20. im-

purity; 4. impurity E; 5. ACA; 11. impurity A; 13. cefazolin
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Fig 2 HPLC chromatogram of specificity test
A. samples destroyed by acid; B. samples destroyed by alkali; C. sam-
ples destroyed by oxidation; D. samples destroyed by high temperature;
E. samples destroyed by light; 4. impurity E; 5. ACA; 11. impurity A;
13. cefazolin
25 ZKMEXRER
R REIC2.2.37 R % IR AL 0.1,0.2,0.4,1.0,2.5.,5.0
ml, 7K 53 5 B 2 25 2 5 ml, BURE SR A , LA B At o 2t 9k
JE Qo) XU T AR () HEA T [0 AR A5 R . S5 SR IR i
LRk RN, 49 0.999 4~0.999 8, PEMLF 1.
F1 4RO TE BXRE. &R
Tab 1 Regression equations, related coefficients and linear
ranges of 4 substance control

X HE [EYEygE LiEE Y AMEE , pg/ml
Z=E y=21.803x—44.043 0.999 7 2.896~144.8
ACA $=27.384x~10.779 0.999 4 1.724~86.20
A 1=36.797x—35.122 0.999 5 0.888 0~44.40
Ak y=27219x+16.349 0.999 8 3.408~170.4

2.6 #&MFRFNE S MRIXIE

Fi A W Hb oA 3 0 10 435112 SR ARG I B AN A 2 PR, A5 24 Jo
E.ACA . Z& 5t A Kl R 35104 7.7.3.4 4.7 ng, 5 R 43 31 K
23.0.9.2.14.1 ng.
2.7 RBEEXRE

S 2.2, 37 T X S VAT, EE A E 5 R, A5,
AR E ACA B2t A SKARMBAR £ U IS RSD 4314 1.2% |
0.71% \1.8% .0.40% , F W ARG B B4
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HURE 8 S 0.05 8.8, 0.059 5 g AEHFRE , Fi“2.2.1" W F )5
AT BT A AT, FROHE A9 0.2.4.6 .8 hlEZLRE
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Tab 2 Results of stability tests
- . i, %
FEdh K Ista] , b JRE ACA JRA
Sy 0 0.263 8 0.1394 0.047 19
2 02972 0.165 5 0.050 89
4 0.366 9 0.1729 0.050 29
6 0.409 4 0.178 8 0.049 79
8 0.440 2 0.191 3 0.051 76
Si 0 0.096 26 0.066 37 0.022 02
2 0.123 1 0.075 58 0.023 38
4 0.1375 0.078 84 0.023 22
6 0.150 8 0.079 59 0.022 54
8 0.159 3 0.085 95 0.022 79

2.9 EEMHRKE

BORE S S 3 50y, B0y 29 0.05 g5 55 BURE S S 2L 5 6, Sy
£90.059 5 g, Wi BEFRAE , 40 B 2.2 1730 F )y gl At = i i
T, BERENRE SRS (O I I TR AR . 59 B 2.57 300 1 Xof BE i
VRGBT e o, 255, SiP 4% ELACA |
Z it A T2 8 43 3R 0.278 6% .0.159 2% .0.049 39%
I RSD 44958 2.3% 1.2% .2.9% 5 S 445 E . ACA 22
AT G232 0.111 5% .0.072 31% .0.022 08% , H o &
B RSD 280 1.8% 1.9% 2.1%

2.10  AnAEEWKEE

B3 i o 24 0 7 8 L N PO RE i S, 3k 5 4y, £5£9.0.025 g,
FEBEFRAE , 40 BIRE B0 — 22 Jo s V4 B 199 2% I3t B %o A V8 T
(68.5 pg/ml) \ACA XJ B SR IA W (41.1 pg/ml) (A%J5 A X BE i
W (12.1 pg/mD 4 1.0 ml, #MIKGE 28 2 10 ml IR AT, #2242.2.17
TR 5 ARG A A T, AE RN A 5 53 2.5 01 T Xof B
W FRIME o FEAMRIE TSNS &, FRAE SLSERE 3T SomAe

B[R FIRSD, £5 5 L3 3,

®3 EWHRIRIBLER (n=5)

Tab 3 Result of recovery tests(n=5)

H

>N

Ju BEShpi, AR, WfRE,  ECR,  EBECR, RSD,
I g g g % % %
FIRE 68.95 68.50 1379 100.7 99.70 1.8
68.05 68.50  137.6 101.5
70.08 68.50 1374 98.28
69.08 68.50 1380 100.6
7228 68.50  139.0 97.40
ACA 39.58 41.10 81.01  100.8 100.1 13
39.05 41.10 80.85 1017
40.08 41.10 80.47 98.27
39.95 41.10 80.87 99.56
40.43 41.10 81.51 99.95
ZeF A 12.20 12.10 2449 1016 99.66 22
11.88 12.10 2427 1024
12.60 12.10 24.40 97.52
12.18 12.10 24.11 98.60
12.15 12.10 24.03 98.18
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Fig 3 Comparison of HPLC chromatograms of impurities

of 10 batches of samples
4. impurity E; 5. ACA; 11. impurity A; 13. cefazolin
P13 AT UL S e R 3 S P K Sk FR M b v 2 B 4 i H
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Tab 4 Comparison of impurity contents and total impurity
contents in 10 batches of samples

ZJ5i lid5E )

4i's SS0S 0SS S S S S S S
1 0.01 0.00 001 0.10 010 0.07 0.03 004 005 001
2 0.02 000 001 003 004 004 006 005 004 004
3 0.01 0.01 002 005 005 004 0.04 003 002 002
4(Z4FRE) 0.1 0.04 0.03 028 027 026 033 036 038 042
5(ACA) 007 005 007 0.16 0.8 017 0.19 026 027 0.07
6 0.04 0.0l 00l 007 007 005 011 0.09 008 0.07
7 0.01 0.01 002 0.02 003 003 007 002 002 0.0l
8 0.00 0.02 001 002 001 001 006 002 001 001
9 0.00 0.00 000 0.03 004 007 0.15 014 012 0.14
10 0.0l 0.02 003 002 001 00l 00l 002 007 0.0l
1(Z&fEA) 002 000 000 005 005 006 006 007 004 002
12 0.07 0.09 009 0.06 007 007 0.06 005 004 0.09
14 0.01 0.02 002 0.08 008 006 0.07 008 0.07 003
15 0.00 0.00 000 0.03 003 003 004 002 002 002
16 0.01 0.02 001 006 005 005 0.05 003 0.10 001
17 0.00 0.00 000 0.04 003 003 0.02 000 0.00 0.00
18 0.00 0.00 000 0.04 0.03 003 002 000 000 0.02
19 0.00 0.00 0.00 0.2 009 009 0.07 035 027 0.03
20 0.06 0.07 008 0.07 007 007 0.02 003 002 002
At 045 036 041 133 130 124 146 166 162 1.04

TE 13 S0 Ay S FMbR, B3 4 B BN R A

note: 13th peak is cefazolin, which is not included in the calcula-
tion of the impurity content

FIZZ 4 TR, LO AR b (9 BN 28 I 1 39 <0.42% , 191
ZRTE B2 A <1.66% , 455 (P 25 ) %) Sk fme bk A ot
AT BIR e SR 5 K Sk AP AR A P S 2% BT 11 5 /N T Sk FE b
.
3 Iig

7 200~400 nm i 4 i Bl AT Sk F IR IR St 1 R R A T
5, RIS FAMEARAE 254 nm KA BRI, B K
Ak, 2 Z% T IEAEL E 85 1 5 [l IRF 2225 2005 4F R [ 24 41L) , I
2RI 1A AE 254 nm A AR ARG I A

AR FH 43 1 8 0 288 10 115 2R G 0T Sk FELMRARR: i b 5
FeJHEAT T B R 5 B I E BN TSR T AR 2R B
A5G TR A B BREE X AR M A BUdhA T e i, 4R BERS B

China Pharmacy 2013 Vol. 24 No.25 - 2385 -



HPLC i€ $hir T NIEMES T~ &= Al ) i
AR RN RS REE L ETE L ENE (LA AR ERGZH, 2 XE  050011;2. 9 2 2
ERAHVARNAFRR, BRE  050700)

FESES R927.11;RI71°.1 XEARER A
DOI  10.6039/j.issn.1001-0408.2013.25.30

XEHmS 1001-0408(2013)25-2386-03

M E B ZIRNNERRTAELETALSERAXRY ARG Tk, Tk RAGRRME S X, €A Agilent
Eclipse XDB Cis, #3048 % 1% 85 B 4% 75 % (8- 0.1% vk B5 B8R )-F 8% (15:85) , ik 4 1.0 ml/min, #7824 40 °C, 4 R1% K 4 288 nm,
R A XML RS ABITG S H R T RN R 2R E & TE R 5 0.004 04~0.040 4 mg/ml(7=0.999 9) , i FR
0.5 ng, F¥ElE 2 100.1% ,RSD 4 0.33% (n=9) . &k AF =R AHES EREH, TATERTREFETHESER
VL7 ey

KR SaaAGiEk; BR T AEEE TR A XD R A F0E

Determination of Related Substances and Content of Buprenorphine Hydrochloride Sublingual Tablet by
HPLC

LIU Sheng-chun', ZHAO Xue-gang’, FENG Ya-hui’, KANG Hai-xia’, HUA Qian-li*, WANG Nai-hao” (1.Dept. of
Pharmacy, Hebei Provincial Hospital of TCM, Shijiazhuang 050011, China; 2.Hebei Aoxing Pharmaceutical
Co., Ltd. Institute, Shijiazhuang 050700, China)

ABSTRACT OBIJECTIVE: To establish a method for the determination of content and related substances in Buprenorphine hydro-
chloride sublingual tablets. METHODS: HPLC method was adopted. The determination was performed on Agilent Eclipse XDB Cis
column with mobile phase consisted of 1% ammonium acetate (containing 0.1% acetic acid)-methanol (15:85) at the flow rate of
1.0 ml/min. The column temperature was 40 °C, and detection wavelength was 288 nm. RESULTS: Buprenorphine hydrochloride
was separated with its impurities thoroughly, and its linear range were 0.004 04-0.040 4 mg/ml (»=0.999 9) with average recovery
of 100.1% (RSD=0.33% , n=9). The detection limit was 0.5 ng. CONCLUSIONS: The method is simple, sensitive and accurate.
It could be applied for the determination of content and related substance in Buprenorphine hydrochloride sublingual tablets.

KEY WORDS HPLC; Buprenorphine hydrochloride sublingual tablets; Related substance; Content determination
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