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Synthesis and Biopharmaceutical Studies of Cefazolin
Pivaloyloxymethyl Ester, A Novel Prodrug of Cefazolin
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A prodrug of cefazolin pivaloyloxymethy! ester (CFZ-PV) was synthesized to improve oral absorp-
tion and bioavailability of parent drug by esterification of sodium cefazolin (CFZ) with chloromethyl
pivalate. The successful synthesis of CFZ-PV was confirmed by spectroscopic analysis. Partition
coefficient studies showed that CFZ-PV is more lipophilic than CFZ. The pharmacokinetic characteri-
stics of CFZ-PV and CFZ preparations were compared following oral administrations of these com-
pounds to rabbits. The analysis of CFZ in plasma was conducted by HPLC method. The ester
compound (prodrug) was not detected in plasma following oral administration of CFZ-PV, and al-
though CFZ-PV had not microbiological activity én vitro, the plasma taken after CFZ-PV administra-
tion had microbiological activity. From above observations, it was noted that CFZ-PV is rapidly
hydrolyzed to CFZ in the body. And it was found that the oral absorption of CFZ-PV was increased,
yielding 2-fold higher bioavailability than CFZ. From the results of this experiment, it was concluded
that CFZ-PV could be a novel prodrug of CFZ which can improve the oral bioavailability of CFZ.

Keywords — Cefazolin pivaloyloxymethyl ester, sodium cefazolin, prodrug, partition coefficients, bioa-
vailability.
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Figure 1—IR spectrum of sodium cefazolin and cefazolin
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Table I—Pharmacokinetic Parameters of Sodium Cefazolin and Cefazolin Pivaloyloxymethy! Esrer

Sample Coax T AUC K, Ko tie F, F
(ug/ml) (hr) (hr-ug/ml)  (hr") (hr™h) (hr) (%) (%)

CFZ (oral) 10.9 1.37 90.1 2.14 0.137 507 100 8.27
+244 +0.25 +9,92 +0.33 +0.024 +0.52 +0.62

CFZ-PV (oral) 20.8 1.21 191 237 0.162 4.26 212 175
+ 2.21* +0.22 +12.4* +0.21 +0.043 +0.32 +12.8* +0.11

CFZ @v) - - 545 - 0.323 2.14 - 100

+62.1 +0.043 +0.38

Mean valuest S.E. (n=5)
Significantly different from the CFZ (*p<0.05)

F,; Relative bioavailability to CFZ [{(AUCrzpv/AUCcrz) X 1007
F; Absolute bioavailability to iv [(Dose;,/Dosequ) X (AUC,u/AUC:,) X 100]

! /;f/k%
/{éw*

10

Cumulative amount (mg)

2
2 T

4 8 12 24
Time (hr)

Figure 7—Cumulative amount of urinary excretion (mg)
of sodium cefazolin after oral administration (150 mg/kg
as sodium ccfazolin) of sodium cefazolin and cefazolin
pivaloyloxymethyl ester and after iv adminstration (75
mg/kg) of sodium cefazolin.
Key: @, CFZ (150 mg/kg oral); O, CFZ-PV (150 mg/kg
as CFZ oral)
Mean values* S.E. (n=5)
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