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A new cephalosporin derivate, cefazolin phthalidyl ester(CFZ—PT) was synthesi-
zed to improve oral absorption and biocavailability of parent drug by esterification
of sodium cefazolin(CFZ). Partition coefficient studies showed that CFZ—PR is
more lipophilic than CFZ. The pharmacokinetic characteristics of CFZ—PT and
CFZ preparations were compared following oral administrations of these compounds
to rabbits. The analysis of CFZ in plasma was conducted by HPLC method.
The ester compound was not detected in plasma following oral administration
of CFZ—PT was increased by yielding 3.5—fold bioavailability rather than CFZ.

From the results of this experiment,
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it was concluded that CFZ—PT could be
a novel prodrug of CFZ which can improve the oral bicavailability of CFZ.
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ﬁ.e_?i, Alel& n—octancl, ammonium acetate,
dimethyl sulfoxide®-& ¥ HJFFL 4183
Feov], 7171 UV/VIS spectrophometer(Bauch
& Lomb), HPLC(Waters model 510), microin-
fusion pump(Sage Co.)& A}8-3}tHT).
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Fig. 2 Chromatogram of sodium cefazolin in
serum.
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Fig.3 Calibration curve of sodium cefazolin in
serum by HPLC assay.
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Table 1. Transfer rate —pH profile for sodium cefazolin and cefazolin phthalidyl ester in a two
phase system at 25T

T "
ime{min) 10 20 30 60 [0 120 Equlilbrum
Samples pH

1.2 2.71 2.68 5.24 10.9 16.1 ’ 18.0 21.2

2.0 2.04 269 . 5.24 109 13.4 14.4 17.41
CFz 3.0 1.80 2.68 3.96 4.60 6.52 7.80 10.4
4.0 - 2.68 0.80 2.68 5.24 7.81 8.44
5.6 — 2.68 0.12 0.60 2.68 3.90 5.24
1.2 45.3 58.6 64.8 67.8 70.2 72.1 73.8
2.0 65.3 80.5 88.6 93.4 96.6 99.4 99.3
CFZ-PT 3.0 56.4 70.5 79.4 86.2 87.8 91.1 96.2
4.0 54.4 68.4 75.5 80.6 84.0 89.0 92.7
5.6 43.4 55.1 57.7 62.5 66.7 70.4 71.9

Mean values(ug/mé) of n-octanol phase(n=5). Equilibrium time is 5 hour

Table 11. Transfer rate —pH profile for sodium cefazolin and cefazolin phthalidyl ester in a two
phase system at 36C

Time(min)
10 20 30 60 90 120 Equlilbrum
Samples pH

1.2 7.80 Q.72 11.6 16.1 20.6 24.49 249

2.0 2.68 3.96 11.0 14.2 15.5 14.8 20.6

CFZ 3.0 Q.76 3.96 6.40 8.20 9.62 10.6 14.2
4.0 1.41 3.32 6.52 7.80 9.08 10.4 13.6

5.6 0.12 1.40 5.882 7.16 7.80 9.72 11.0

1.2 54.5 59.2 62.4 64.9 66.7 69.0 71.1

2.0 55.2 64.3 71.5 74.4 77.1 79.4 84.6
CFZ-PT 3.0 50.6 70.6 74.1 77.8 80.2 83.4 84.0
4.0 53.9 62.9 67.8 70.3 74.1 76.5 78.8

5.6 54.7 62.0 65.7 69.0 71.6 73.4 75.2

Mean values(ug/m€) of n-octanol phase(n=35).  Equilibrium time is 5 hour
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Table 1, Transfer rate —pF profile for sodium cefazolin and cefazolin phthalidyl ester in a .two
phase system at 25T

Sample pH ke X 10* KX 10* PC
1.2 41.5 128 0.325.
2.0 32.7 130 0.252
CFZ 3.0 12.4 91.5 0.136
4.0 14.9 138 o.108
5.6 7.9 123 0.064
1.2 130 87.0 1.598
2.0 200 41.1 4.866
CFZ-PT 3.0 135 34.0 3.971
4.0 144 42.0 3.429
5.6 138 52.1 2.649

PC : Partition coefficients (K./Ky)

Table N . Transfer rate —~pH profile for sodium cefazolin and cefazolin phthalidyl ester in a two
phase system at 36T

Sample pH keX 10* K, X 10* PC
1.2 38.9 96.3 0.404
2.0 26.8 85.9 0.312
CFZ 3.0 18.2 92.8 0.196
4.0 18.4 98.9 0.186
5.6 12.6 ' 86.4 0.146
1.2 101 69.0 1.464
2.0 128 54.0 2.370
CFz-PT 3.0 165 70.1 2.354
4.0 128 68.0 1.882
5.6 127 75.2 1.689

PC ! Partition coefficients (K./Ky)

66



Cefazolin Phthalidyl Ester2]| &===0if 2I&F i

2. CFz—PT2 EEsE AU Ao
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109+ 2.44 = 205+ 4.59 ug/m¢ (p<0.05),

1.37+0.25 R 207+ 0.36hr, 133 90.1+ 9.
92 ® 318+ 56.8hr - ug/mf (p<0.01)= &+
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Table V. Serum concentration(ug/mé) if sodium cefazolin after administration(150mg/kg as sodium
cefazolin) of sodium cefazolin and cefazolin phthalidyl ester.

ime(hr)
. 0.25 0.5 1 1.6
Samples

2 3 4 8 12

CFZ 640+0.72 7521 0.64

0841098  11.04+0.94

10121 1.24

9.80+2.11 812+ 0.69 6.0010.54 2.48+0.32

CFX-PT 10.56%1.65

1802+ 256 * 22661 3.98 % » 26,72+ 4.23 * * 30.21+ 5.33* .31.2612.01 * » 25.341 1.69 * * 1629+ 2.65* * 10.03£0.99* *

Mean valuest+ SE.(n=5)

Significantly different from the CFZ( * p<0.05,

* » p<0.01)

Table V1. Pharmacokinetic parameters of sodium cefazolin and cefazolin phthalidyl ester.

Parameters Cmax Tmax AUC Ka Kel T Fr
Samples 4ug/me) (hr) (hr * ug/mé) (hr?) (hr) (%)
CFZ 109+ 2.44 1.37+0.25 90.1+ 9.92 2.14+0.33 0.137+0.024 5.07+0.52 100
CFX-PT 29.5+ 4.59 207+ Q.36

318+ 56.8= » 1.27+0.32* (0.117+£0.029 592+ 098

354+ 45.6

Mean values+ S.E.(n=5)

Significantly different from the CFZ{ = p<0.05, * = p<0.01)
Ef 5 Relative bioavailability to CFZ(AUCcrzrr/ AUCqrzX 100)
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