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Table 1 Background of healthy volunteers

Case Age Sex l-:zxfll)lt Bod}('k\:;ight Bodz r:\;;face (mf}‘;:;in)
1 22 M 165.5 61 1.67 114
2 19 M 173.0 55 1.65 90
3 20 M 165.0 59 1.65 118
4 19 M 170.0 75 1.86 132
Mean 168.4 62.5 1.71 114

Table 2 Serum levels of CTT and CEZ in volunteers after intravenous constant infusion (Bioassay)

Drug | Administration |y ) eer | 0.5h | 1h | 1.25h | 1.5h | 2n |225h|2.5n| 3n | 4h | 6h | sh
method

No. 1 46 | 67 | 52 | 47.5 | 415 294 (23 125 | 81

2 | s8 |8 | 67 |62 | 58 47535 |214 |122

0.5 ¢/1h 3 s8 | 719 | 62 | s6 | s 35 |314]182 11

S8 4 40 | 62 | 49 | 445 40 295 214|112 | 7.8

Mean 50.5 | 74.0| 57.5 | 52.5 | 47.6 354 277|158 | 938

SE. 45| 59| 42| 40| 42 43| 33| 24| 11

No. 1 80 [126 | 101 92 71 57 |425(23 |14

2 |10 [160 | 121 112 |101 74 |53 |34 [201

CTT 1.0g/1h 3 80 |134 | 118 |92 | 80 ss |395|24 |16

4 64 110 | 86 | 71 | 59 41 [305182 |116

Mean 835 |133 | 107 | 91.8 | 7738 S6.8 | 41.4 | 248 | 154

S.E 96 | 10 8 84 | 89 68| 46| 33| 18

No. 1 315 S1 | 445 [375[34 |26 |16 | 97

2 41 68 | 47.5 |425|355|29 |16.2 |10.1

0.5 g/2h 3 39.5 66 |55 |49 |41 |34.5|21.5 126

4 29.5 s1 |48 (39 [375|25 |136] 79

Mean 354 59 | 488 |42 |37 | 286|168 |10.1

SE. 2.9 46| 22| 26| 15| 21] 17| 10

No. 1 864 | 125 | 846 | 71.3 | 536 353 22.1] 104 | 5.1

2 846 |125 | 119 | 977 | 695 422249106 | 44

CEZ 1.0g/1h 3 88 |113 | 109 | 925 | 737 413|264 111 | 55

4 | 668|109 | 835 | 65.1 | 478 276 |16.3| 63| 2.6

Mean 81.5 |115.5| 99.0 | 817 | 612 36.6 | 224 | 96| 44

S.E. 49 | 34| 89| 80| 62 34| 22| 1.1 06

Table 3 Serum levels of CTT in volunteers after 0.5g intravenous and intramuscular injection (Bioassay)

Administration . , .

nr]nl::;c:(ai Volunteer | Smin [ 1Smin | 30min | 1h 1.5h | 2h 4h 6h 8h
No. 1 111 85 66 48 39 34 20 12.3 6.7
2 149 96 79 61 57 48 26 18 10.3
. 3 112 92 68.5 | 51 465 | 35 204 | 128 7.8
o 4 118 79 57 445 | 375 | 305 | 181 | 10 6.5
Mean 123 88 67.6 | 511 | 450 | 369 | 211 | 133 7.8
S.E. 9 3.8 45 3.5 4.5 3.8 1.7 1.7 0.9

No. 1 342 | 47 44 415 | a1 26.5 | 11.9 8
2 465 | 63 61 55 49.5 | 354 | 211 | 122

. 3 51 53 53 475 | 44 286 | 156 | 10
b 4 162 | 342 | 382 | 382 | 37 238 | 132 8.2
Mean 370 | 493 | 49.1 | 456 | 429 | 286 | 155 9.6
S.E. 7.8 6.0 5.0 3.7 2.6 2.5 2.0 1.0
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Table 4 Urinary levels and recovery rates of CTT and CEZ in volunteers after
intravenous constant infusion for 1 hour (Bioassay)
Administration 0~1h 1~2h 2~4h 4~6h 6~8h [0~8h
Drug method Volunteer pg/ml % | ug/ml % |ug/ml % |wg/ml % |ug/ml % %
No. 1 208 135 158 13.8 183 205 118 11.9 61 5.7 65.4
2 153 127 335 16.4 | 840 28.7 | 500 15.6 309 122 85.7
0.5g/1h 3 146 12.0 | 422 145 314 15.8 110 11.1 73 56| 589
4 375 14.1 402 18.0 724 9.3 243 142 117 6.7 62.4
Mean 221 13.1 329 157 517 18.6 243 132 140 7.6 68.1
CIT S.E. 53 05 60 09 159 4.1 91 1.0 57.6 1.6 6.0
No. 1 851 119 (1,208 8.5 (1,018 155 | 480 10.1 285 62| 508
2 698 148 | 998 21.5| 900 21.0 124 53 | 279 76| 69.5
1.0 g/1h 3 1,860 12.7 {2,972 205 (1,133 17.7 | 430 9.0 | 313 53| 678
4 429 17.3 (1,047 157 | 691 13.2 | 415 105 128 5.2 66.5
Mean 960 14.2 (1,556 16.5 936 16.7 362 8.7 251 6.1 63.6
S.E. 313 1.2 4740 3.0 944 1.7 80.6 1.2 41.8 0.6 4.3
No. 1 4,640 26.9 (4,450 27.6 {1,270 29.0 | 318 10.6 103 36| 97.6
2 1,260 27.1 {3,510 26.0 {2,020 26.1 |1,360 6.5 820 36| 893
CEZ 1.0 g/1h 3 1,350 28.8 | 4,590 294 (2,710 233 679 10.5 147 4.6 96.5
4 2,060 309 4,290 28.3|1,440 21.3 309 8.0 99.4 33| 919
Mean |2,327.5 284 |4,210 27.8 |[1,860 249 | 666.5 89 | 2924 38| 93.8
S.E. 791.3 0.9 | 2413 0.7 325.7 1.7 246.7 1.0 176.2 0.3 1.7
Table 5 Urinary levels and recovery rates of CTT in volunteers after intravenous and intramuscular
injection and intravenous constant infusion for 2 hours (Bioassay)
Administration Volunteer 0~2h 2~4h 4~6h 6~8h 0~8h
method ug/ml % pg/ml % ug/ml % wg/ml % %
No. 1 3,120 38.1 603 15.6 97 9.0 177 6.6 69.2
2 5,880 44.7 939 4.1 249 5.2 199 7.5 61.5
0.5giv 3 630 339 423 15.9 10S 8.0 96 59 63.7
e 4 2,400 413 582 175 192 9.8 164 6.7 75.2
Mean 3,008 39.5 637 13.3 161 8.0 159 6.7 67.4
S.E. 1,091 2.3 108 3.1 36 1.0 22 0.3 3.1
No. 1 872 24.1 905 21.0 310 9.6 151 5.6 60.2
2 4,380 16.6 1,524 19.5 300 14.2 169 9.6 60.0
0.5gim 3 945 20.0 554 28.4 239 9.6 205 6.2 64.0
) o 4 858 22.5 745 304 372 13.5 230 8.9 75.3
Mean 1,763 20.8 932 24.8 305 11.7 189 7.6 64.9
S.E. 872 1.6 210 2.7 27.2 1.2 17.8 1.0 3.6
No. 1 960 20.4 698 20.9 259 7.0 180 4.0 52.3
2 1,385 22.7 1,262 5.8 216 10.7 418 6.0 45.3
0.5 g/2h 3 154 15.3 690 21.3 566 19.4 88 5.9 61.8
8 4 1,320 222 2,150 254 323 7.7 253 7.5 55.5
Mean 955 20.7 1,200 18.3 341 11.2 235 59 53.7
S.E. 283 1.7 344 4.3 78.2 29 69.8 0.7 3.4

T8~ 9 @R %4Tvy, MiFZEEL . RIZAREA
B7& Tabled,5 12 L 72 BeRlICHRR L 72, &RRKIZAIE
FT-20CIcREL .
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L, FRepis s sEmrE 213 pH7.0 9 0.1M 1) > BeR s
L0 BEAEN A R, PRAK L R TS & - T10~100
AL 72,
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DEHMEFBEDOMICIZ38:21:1 & dose res
ponse Af& b 1172, 1.0g/1h & CTT # & CEZ HNEA
KTROEHMNHEFREIR, CTTACEZ L") 175¢8/
ml &<, 8B¥RI#%ICIZ CTT & 15.4ug/ml, CEZ F44
pg/ml ThH-71z,

0.5g BHERED 5 N LM iEF BB 123xg/ml T
o repf, 1 BERI#ICIZ 51ug/ml ICIET L, 0.5g Bt
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2. RPRE

CTTiRWThoREErfTo 2B 8REM% E T
1253% UL EARHIC B & 1, BAHRED FRER TH -
72 (Table 4, 5). 8B4 F THOFHRFEIUNFEIZ0.5g
% 1B TEALKS 1 RERIEALEH68.1% Tk L& <,
SBEPFFEALKLOIC2RMAET 5 2 BERIE AR
53.7% TR HIERTH - 72,

HPLC fE it % & L T 0.5g/1h iF AKF DB %
Table 6127 L 724%, 8B4 TIZIRHICHEHEX LAz
tautomer (1 5 & 7 4.18~7.53%, F#)5.52% T H -
720 MOEEHENGAEL BBURRRENRINETS -
12,

3. BEAIE I+ 5 bioassay ¥ HPLC &8R4

CTT & CEZ o bioassay # & UF HPLC Ml & {13 it
i, RPERES L Fig 1~4iRL7z & )o@
PfREE L > TL C—EL 72,
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CTT 8 & vf CEZ D5 P i BE I3 ERE 1213 one
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72,

CTT o &k N & 5 B 0 % BE O bioassay %« » M2
HPLC T#lsE L 2 EH P, RPBEL) Ko
parameter % Table 7 {27= L 72, Table 8 ?» CEZ ##lkA

Table 6 Urinary levels and recovery rates of CTT and its tautomer in volunteers after 0.5 g
intravenous constant infusion for 1 hour (HPLC)

Volunteer 0~1h 1~2h 2~4h 4~6h 6~8h 0~8h
ug/ml % pg/ml % ug/ml % ug/ml % ug/ml % %
No. 1 188 12.2 162 14.2 183 20.5 102 10.2 58.8 54 62.5
CTT 2 150 124 326 159 816 279 524 16.4 250 9.9 82.5
+ Tautomer 3 140 114 417 14.4 355 17.8 104 10.5 67.7 5.2 593
4 393 14.8 413 18.5 700 9.0 227 13.3 126 7.3 62.9
Mean 218 12.7 330 15.8 514 18.8 239 12.6 126 7.0 66.8
S.E. 59 0.7 60 1.0 147 39 99 1.4 44 1.1 5.3
No. 1 5.95 0.39 6.92 0.61 14.8 1.66 11.8 1.19 3.6 0.33 4.18
2 13.2 1.10 16.0 0.78 81.4 2.78 70.8 2.21 16.7 0.66 7.53
Tautomer 3 7.4 0.61 38.1 1.31 23.7 1.19 14.2 143 11.7 0.89 5.43
4 16.4 0.62 25.1 1.12 59.9 0.77 25.7 1.50 16.1 0.93 4.94
Mean 10.7 0.68 21.5 0.96 45.0 1.60 30.6 1.58 12.0 0.70 5.52
S.E. 245 0.15 6.65 0.16 15.6 0.43 13.7 0.22 3.02 0.14 0.72
Fig. 1 Correlation between the HPLC and the bioassay Fig. 2 Correlation between the HPLC and the bioassay
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Fig. 3 Correlation between the HPLC and the bioassay Fig. 4 Correlation between the HPLC and the bioassay
methods for the determination of CEZ levels in methods for the determination of CEZ levels in
serum urine
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Table 7 Pharmacokinetic parameters of CTT in healthy volunteers
Dose, Atsﬁa}é 0.5g /1h Infusion 1.0g/1h Infusion 0.5g/2h Infusion 0.5g i.v. Injection
metho
Parameter Bioassay HPLC Bioassay HPLC Bioassay HPLC Bioassay HPLC
a (hr?) 11.0 3.14 2.85 1.32 4.67 1.71 4.40 3.37
g (hr') 0.263 0.245 0.268 0.211 0.258 0.251 0.271 0.261
TV, ®) (hr) 2.63 2.83 2.58 3.29 2.69 2.76 2.56 2.66
Vc(l) 23 4.17 4.57 6.00 2.94 5.01 3.34 3.54
V(ﬁ)(L) 6.9 7.25 8.33 9.34 7.49 7.05 7.08 6.54
CliB (ml/min) 30.3 28.8 37.3 32.8 322 29.5 32.0 28.5
CIR (ml/min) 23.5 23.3 26.8 15.6 21.7 20.8 25.0 233
AUC (ug - hr/ml) 276 281 448 509 259 282 261 293
C max (ug/ml) 74.0 74.2 132.0 126.0 59.1 61.4
C,’ (ug/ml) 150 141
Table 8 Pharmacokinetic parameters of CTT and CEZ in healthy volunteers
Drug CTT CEZ
Dose A " :
Assay verage values o 0.5¢ i % 1.0 h
A .5g i.m. .0g/1
method Lv. P'nfusx?n and injection i.v. infusion
injection
Parameter Bioassay HPLC Bioassay HPLC Bioassay HPLC
a (hrt) 5713 2.39 1.28 1.00
g (hrt) 0.265 0.242 0.235* 0.237* 0.400 0.355
T 5 (g) (hr) 2.62 2.89 2.95* 2.92% 1.73 1.95
Ve (L) 3.29 4.68 5.86 6.16
V(m (L) 7.45 7.55 8.02* 8.02* 8.85 10.26
ClB (ml/min) 33.0 299 314 31.7 59.0 60.7
CIR (ml/min) 24.25 20.8 24.8 223 56.9 58.6

* Based on one compartment open model
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Fig. 5 Duration of serum levels of CTT above 12.5 or

1.56 pg/ml
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Fig. 6 Simulated serum levels of CTT
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1.0g/1h & A B & 0.5g/1h & A & o AUC o i3 bio-
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HPLC 1.70 T& » 7z,
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z z
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CTT o pharmacokinetic parameter (3 %5 k%l E
EHRL->TLBBURE(—KL 72D T, bioassay T
WE L7z Table 7 » &## kN 58, Table 8 ik
7 parameter ¥ V>, MiEH 8 % simulate L Fig. 5
IZ7R L 72, 215 9 simulation curve i3 Table 2, 3 DF
BymiEPBEIC L —BL, 05g % v 2 BEIc i
12.50g/ml % 8 2 % 1L i R ift 0 75 5 5 RT3 85 G
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Feff L SHE S N, JEENIMMICH 5§ 6 BRI 2 B 2 72,

F7:, 1g 1 RERETE ABRFICIZ16.388 B Ic b 725 T
1.56ug/ml LLEn g EH HER S N,

—%, Table 8i12RL 72 CTT BIkRMI& 58D F 14
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PHARMACOKINETICS OF CEFOTETAN (YM09330) IN HEALTHY VOLUNTEERS

FUSANOSUKE YAMASAKU and YASUTOSHI SUZUKI
Department of Internal Medicine, Suibarago Hospital

MAsSAYUKI KomiYA and YASUHIRO KIKUCHI
Central Research Laboratories; Yamanouchi Pharmaceutical Co., Ltd.
Toru Uol

Clinical Development Department, Yamanouchi Pharmaceutical Co., Ltd.

In cross-over study, serum and urinary levels of cefotetan (CTT, YM09330) and cefazolin were determined
by bioassay and HPLC methods in 4 healthy volunteers. Cefotetan was given in single doses of 0.5 g/1 hr,
1.0 g /1 hr, 0.5 g/2 hr constant infusions, 0.5 g i.v. and 0.5 g i.m. injections, and cefazolin was given 1.0 g/1 hr
constant infusion.

The results obtained by two determination methods were in good agreement with 0.98 or more coefficients
of correlations.

The mean serum levels of cefotetan after one hour with 0.5 g/2 hr, 0.5 g/1 hr and 1.0 g/1 hr constant
infusions were 35.4, 74.0 and 133.0 ug/ml respectively with the ratio of 1 : 2.1 : 3.8, revealing the good dose
responses. The mean serum level of cefazolin after one hour with 1.0 g/1 hr constant infusion was 115.5
ug/ml. Urinary recoveries up to 8 hours of cefotetan were between 68.1% of 0.5 g/1 hr constant infusion and
53.7% of 0.5 g/2 hr constant infusion while that of cefazolin was 93.8%. HPLC method revealed the existence
of 10% or less of cefotetan tautomer in urine.

Pharmacokinetic parameters of cefotetan were almost in agreement each other under i.v. administration
based on two compartment open model obtained in different administration routes or determination methods,
furthermore they resemble to that of one compartment open model under i.m. administration of cefotetan.

The values of serum half-life of the $-phase of cefotetan by pharmacokinetic analysis using the results
obtained with bioassay method were 2.56 ~ 2.95 hrs and 1.6 times longer than that of cefazolin (1.73 hrs).

Cefotetan showed body clearance (ClB) of 30.3 ~ 37.3 ml/min which was about 1/2 of that of cefazolin
(59.0 ml/min) and renal clearance (CIR) of 21.7 ~ 26.8 ml/min which was less than 1/2 of that Qf cefazolin
(56.9 ml/min) and Clr/ClB ratio of 70 ~ 79% which was lower than that of cefazolin (96%).

Serum levels of 0.5 g and 1.0 g administrations of cefotetan were simulated from the data shown above and
the relations with_ MICs against a variety of clinical isolates were discussed.



