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Preparation of Freeze-dried Cefazolin Sodium
Bulk Powder with Good Flowability

Jeong Sik Cho and Eun Ju Jeong’
Pharmaceutical Division, Cheiljedang Corp.

Abstract—The effect of reaction condition, solvent addition and thermal treatment on the bulk density,
crystallinity and chemical properties of the freeze-dried cefazolin sodium was investigated to prepare
the cefazolin sodium powder for injection with good flowability. Crystalline cefazolin sodium powder
with high untapped-bulk density (about 45%) and low compressibility (about 40%) was obtained by
solvent addition to the very highly concentrated cefazolin sodium solution followed by subsequent ther-
mal treatment before freeze-drying. The desirable solvent was low substituted alcohol such as isopro-
pyl alcohol and anhydrous ethanol with the final concentration of about 9%. The pH adjustment and
nitrogen gas purging during the reaction did not give significant effect on the chemical properties such
as content, color, transmittance and pH of the reconstituted cefazolin sodium aqueous solution.
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Table I — Chemical properties of freeze-dried cefazolin sodium.

Transmittance (Ts00nm)

0,
Method Assay (%) Zoro bime L br after Color (AbSssnm)
A 93.961+0.69 85.79+3.86 87.56+3.09 0.031+£0.017
B 94 87+0.57 B81:34+5:65 81961469 6-036+0:016
C 98.77+4.63 89.984:1.30 88.73+0.77 0.015+0.003
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Fig. 1 — Effect of the concentration of cefazolin sodium

on the untapped-bulk density of the freeze~dri-
ed cefazolin sodium powder.
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Fig. 2 — Effect of the thermal treatment on the un-
tapped-bulk density of the freeze dried cefa-
zolin sodium powder.

Key: @ without solvent addition, O: with sol~
vent addition.
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Fig. 3— Effect of the concentration of solvent on the un-
tapped-bulk density of the freeze-dried cefa-
zolin sodium powder.

Key: ®: isopropyl alcohol addition, ©: anhy-
drous ethanol addition.
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Fig. 4 — X-ray powder diffractograph of the freeze-
dried cefazolin sodium powder.
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Fig. 5§ — Scanning electron micrograph of the freeze-dried cefazolin sodium powder.
Key: A without solvent addition, B: isopropyl aleohol addition, C; anhydrous ethanol addition.

Table II — pH of the cefazolin sodium solution before and after freeze-drying (FD)

Treatment pH
pH adjustment nitrogen purge before FD after FD difference
- - 5.20+0.05 4.80%0.08 0.41+0.04
- + 5.53+0.04 4.81+0.17 0.52+£0.13
+ - 5.99+0.22 5.29+0.18 0.70+£0.12
+ + 5.97+0.26 5.25£0.30 0.73+0.39
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