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Study on the Absorption of Ceftezole Phthalimidyl Ester

Jin Hwan Lee, Jun Shick Choi, and Eun Cheol Kim
College of Pharmacy. Chosun University, Kwangju 501-759, Korea

Phthalimidyl ester of ceftezole (CFZ-PT) was synthesized as a prodrug by esterification of ceftezole
(CFZ) with N-bromophthalimide. CFZ-PT was more lipophilic than CFZ when the lipophilicity was
assessed by partition coefficients between n-octanol and water at various pH. The pharmacokinetic
characteristic of CFZ-PT and CFZ preparations were compared following oral administrations of
these compounds to rabbits. CFZ-PT is expected to be metabolized rapidly to CFZ in the body. The
metabolism process appears to be hydrolysis of the ester to CFZ, the parent drug of CFZ-PT. In
vivo metabolism of CFZ-PT to CFZ was confirmed in rabbit by HPLC analysis. CFZ concentration
in the serum samples taken after oral administration of CFZ-PT(equivalent amount of CFZ) were
released and higher than those of CFZ. Oral bioavailability of CFZ-PT was 1.9 fold higher than that
of CFZ in rabbits because of enhanced lipophilicity and absorption. Finally, it was concluded that
CFZ-PT appears useful as a prodrug of CFZ to improve the oral bicavailability of CFZ. (Kor. J.

Clin. Pharm. 1998; 8(2): 133-138)
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Table 1. Transfer rate-pH profile for sodium ceftezole and ceftezole phthalidyl ester in a two phase system
(n-octanol/buffer) at 25C

Timethn) 4 20 30 60 90 120 Bquilibrium
Sample pH

CFz 12 37.1 49.6 58.7 64.5 67.3 69.3 75.4
2.0 375 515 517 62.2 67.7 719 733

3.0 26.4 293 323 34.8 386 421 44.1

4.0 172 19.8 217 215 234 24.4 25.8

56 153 173 185 19.1 20.0 21.0 2.1

CFZ-PT 12 245 382 479 562 611 652 669
2.0 292 427 469 576 645 681 695

3.0 305 426 561 625 697 756 771

4.0 259 404 484 575 617 643 659

56 255 427 482 595 607 708 721

Mean values (Lg/ml) of n-octanol phase(n=5). Epuilibrium time is 6 hr.

Table 2. Transfer rate-pH profile for sodium ceftezole and ceftezole phthalidyl ester in a two phase system
(n-octanol/buffer) at 36C

Sample T“Eghr) 10 20 30 60 90 120  Equilibrium

CFZ 12 39.1 56.9 59.4 655 700 703 745
2.0 425 575 623 68.8 719 74.7 76.9

3.0 217 274 29.8 30.9 33.6 34.8 36.0

4.0 153 17.6 20.1 2.0 2.7 2.7 26.1

5.6 11.9 17.2 193 205 216 220 24.0

CFZ-PT 12 385 511 617 680 757 816 826
2.0 437 525 630 737 859 884 911

3.0 374 489 666 720 798 860 882

4.0 430 507 641 737 797 848 870

5.6 436 549 658 787 859 931 952

Mean values (ug/ml) of n-octanol phase(n=>5). Epuilibrium time is 6 hr.
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Table 3. Transfer rate-pH profile for sodium cef-
tezole and ceftezole phthalidyl ester in a two phase
system at 25C
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Table 4. Transfer rate-pH profile for sodium cef-
tezole and ceftezole phthalidyl ester in a two phase
system at 36C

Sample PH K;x10* K,x10* PC Smaple PH K x10* K,x10* PC
CFZ 1.2 12 132 0.194 CFZ 1.2 30 155 0.192
2.0 26 140 0.188 2.0 37 188 0.199
3.0 10 116 0.105 3.0 16 188 0.084
4.0 8 141 0.059 4.0 10 161 0.060
5.6 7 138 0.0145 5.6 8 137 0.055
CFZ-PT 1.2 163 109 1.503 CFZ-PT 12 227 79 2.868
2.0 191 115 1.659 2.0 241 54 4.488
3.0 198 88 2.248 3.0 206 54 3.802
4.0 116 115 1.448 4.0 203 57 3.566
5.6 179 97 1.835 5.6 230 39 5.877

PC: Partition coefficients (K/K,)

PC: Partition coefficients (Ki/Ks)

Table 5. Serum concentration (ug/ml) of sodium ceftezole after oral administration(150 mg/kg as sodium

ceftezole) of ceftezole and ceftezole phthalimidyl ester

S Time(hr) 0.5 1 2 3 5
ample
CFZ 3.07+031 6.67+0.32 10.90+0.98 10.58+0.94  10.00+1.12
CFZ-PT 3.614+0.37** 4444041+ 6.8040.58 9.47+0.89**  13.52-+1.65%*
S Time(hr) 7 10 14 18 24
ample
CFZ 9144221 7.61+0.59 6.26+0.54 4724032 2.54+0.23
CFZ-PT 1527+1.93%* 15004227 12.83+1.56 9.91+0.96 6.26+0.70%*

Mean values +S.E.(n=5). Significantly different from the CFZ (**P<0.01)
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Table 6. Pharmacokineic Parameters of Ceftezole and Ceftezole Phthalimidyl Ester
Pharmacokinetic parameters
Sample
Cmax (ug/ml) Tmax (hr)  AUC (hr-pg/ml)  Ka (hr') Kel (hr') F(%)
CFzZ 11.205+1.4 4.154+038 216+13.9 0.533£0.069 0.082+0.010 100
CFZ-PT  14.882+3.8** 7.071+0.94**  428+56.8** 0.261+0.051 0.093+0.027 198+25.9

Mean values + S.E.(n=5). Significantly different form the CFZ (**P<0.01). F; Relative bioavailability to oral CFZ.

F vro E2A7H(Tmax) 2 A 5=348 9

A(AUCY= 7247k 11.205+14 % 14.882+3.8 ug/ml -
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