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Table 1. Design of phase 1 study in healthy volunteers after single or repetitive intravenous infusion
- . Infusi .
Administration Dosel] mg[J tim:SDl(LnD n Agel yrQ0 Body weight[J kgl
125 6 26-450 33.70 63.0-69.000 65.90
Single dose 250 05 6 27-430 30.50 58.5-78.000 65.101
[ dose relation[J 500 ’ 6 28-410 31.20 61.0-75.000 67.80
1,000 6 26-4200 32.00 61.5-81.000 69.80
DRPM group
500 mg x 2/day 6 24-3800 31.701 55.0-71.000 62.801
6 days, 11 times 0.5
Control group
Physiological saline 2 44,26 65.0, 70.3
DRPM group
Repetitive 1,000 mg x 2/day 6 25-41029.70 57.0-67.80 61.90
6 days, 11 times 0.5
Control group
Physiological saline 2 30, 40 659, 63.7
DRPM group
500 mg x 3/day 0.5 6 21-250 22.50 53.2-70.000 61.40
1 day, 3 times
0 0 O Mean

Table 2.0 Test items to assess safety profiles in healthy volunteers after single or repetitive intravenous infusion

Classification

Item

Subjective symptom

Objective symptom

Anamnesis, Inspection, Auscultation, Percussion, Palpation, Tendon reflex

Physical examination

Temperature, Respiratory rate, Blood pressure, Pulse rate, Electrocardiogram?, Pulmonary function test?

Hematology

WBC counts, RBC counts, Hemoglobin content, Hematocrit, Platelet counts, WBC differential

Blood chemistry

Total protein?, Albumin?, A/G ratio?, Total cholesterol?, Triglyceride? Uric acid?® Blood sugar?, AST, ALT, lactate
dehydrogenasél LDHL] ALP, leucine aminopeptidase, Cr, y -glutamyl transpeptidase, Total bilirubin, BUN,
Electrolyte, 3 >-microgloburin?, Thymol turbidity test?, Zinc turbidity test?

Urinalysis

Protein, Glucose, pH?, Bilirubin?, Ketone body?, Occult blood?, Urobilinogen, Cr?, Electrolyte?, Sediment,
o 1-microgloburin?, 3 -microgloburin?, 3 -N-acethyl-D-glucosaminidase?

Others Others( as reported in the body(]

Prothrombin time?, Prothrombin activity?, Activated partial thromboplastin time?, Ccr2, Direct Coombs’ test?

@ Not conducted where DRPM was administered at 500 mg x 3/day
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Table 3. Plasma concentration of DRPM in healthy volunteers after single intravenous infusion

Plasma concentration[] p g/mL[

Dose  Volunteer

0 mgl] No. Before 05h 075h 1h 15h 2h 4h 6 h 8h 12h
1 N.D. 828 537 414 258 176 037 010 ND. ND.

2 N.D. 925 539 394 245 158 037 009 ND. ND.

3 N.D. 9.03 453 300 169 104 018 ND. ND. ND.

4 N.D. 834 450 315 160 105 020 ND. ND. ND.

125 5 N.D. 693 458 314 196 117 024 ND. ND. ND.
6 N.D. 672 423 321 176 113 020 ND. ND. ND.

Mean — 809 477 343 201 129 026 003 = — —

SD — 105 049 048 041 030 009 005 = — —

1 ND. 181 107 829 450 295 065 018 ND. ND.

2 ND. 181 940 704 422 260 054 014 ND. ND.

3 ND. 159 987 747 453 298 059 013 ND. ND.

4 ND. 162 950 674 406 243 060 018 ND. ND.

250 5 ND. 193 109 727 432 275 042 017 ND. N.D.
6 ND. 209 134 105 651 462 100 031 012 ND.

Mean — 181 106 789 469 306 063 019 002  —

SD — 1.9 15 138 091 079 020 006 005 —

1 ND. 382 181 125 722 412 102 018 ND. ND.

2 ND. 257 171 135 872 542 122 027 008 ND.

3 ND. 316 162 113 722 428 085 018 ND. N.D.

4 ND. 358 176 113 723 440 092 022 ND. ND.

500 5 ND. 299 213 146 883 557 105 026 008 ND.
6 ND. 371 205 136 840 530 099 022 ND. ND.

Mean — 331 185 128 794 485 101 022 003 —

SD — 48 2.0 13 079 065 013 004 004 —

1 ND. 536 413 317 182 124 264 068 022 ND.

2 ND. 604 408 289 164 119 234 058 021 ND.

3 ND. 652 358 261 145 957 208 050 013 N.D.

4 ND. 667 436 344 197 140 331 091 032 ND.

1,000 5 ND. 655 405 301 173 123 202 079 021 N.D.
6 ND. 664 421 289 164 113 216 046 010 N.D.

Mean — 630 407 300 171 119 258 065 020 —

SD — 5.1 2.6 2.8 18 15 048 017 008  —

N.D.: O 0.06 p g/mL0O N.D. data was treated as 0.
—: Not calculated
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Table 4. Pharmacokinetic profiles of DRPM in healthy volunteers after single
intravenous infusion

Dose Volunteer Cmaxa@ AUCP CLr® TR O  Fed CLr®
0 mgOd No. Oug/mLO Opgdh/mLO OL/hO 0 hO O%0 0OL/hO
1 8.28 10.43 11.98 0.92 720 863
2 9.25 10.41 12,01 0.93 799 960
3 9.03 8.15 15.34 0.76 799  12.26
4 8.34 7.95 1572 0.83 756  11.88
125 5 6.93 7.84 15.94 0.86 732 1167
6 6.72 7.47 16.73 0.79 793 1327
Mean 8.09 8.71 14.62 0.85 767 1122
sD 1.05 1.34 2.08 0.07 35 175
1 181 20.17 12.39 0.93 705 873
2 181 1850 1351 0.84 753 10.17
3 159 18.66 13.40 0.85 734 984
4 162 1761 14.20 0.98 777 1103
250 5 193 19.47 12.84 0.81 694 891
6 20.9 27.14 9.21 0.99 80.6  7.42
Mean 181 20.26 1259 0.90 745 935
) 19 3.48 177 0.08 43 127
1 38.2 34.70 14.41 0.84 674 971
2 257 33.33 15.00 0.89 691  10.37
3 316 3116 16.05 0.82 766  12.29
4 35.8 33.46 14.94 0.87 792 11.83
500 5 29.9 36.25 13.79 0.92 769  10.60
6 37.1 37.38 13.38 0.84 777 10.40
Mean 331 34.38 14.60 0.86 745 1087
SD 48 223 0.95 0.04 49 098
1 536 7421 13.48 112 769  10.37
2 60.4 73.23 13.66 0.95 684 934
3 65.2 67.95 14.72 0.91 795 1170
4 66.7 85.56 11.69 1.03 752 879
1,000 5 65.5 78.05 1281 1.01 706 9.04
6 66.4 7413 13.49 0.88 789  10.64
Mean 63.0 75.52 1331 0.98 749 998
sD 5.1 5.89 1.00 0.09 45 112

2Cmax: observed at 0.5 h, ® AUC: calculated by trapezoidal method
¢CLr: calculated by dose/AUC, 9 Fe: urinary recovery from 0 to 24 hours
e CLr: urinaryl renallJ clearance estimated by CLr x Fe/100
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Fig. 1. Plasma concentration of DRPM in healthy volun-
teers after single intravenous infusionJ Mean+ SD, n(J ubomobooooboooooooooo7od 0o
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Table 5. Plasma concentration of DRPM in healthy volunteers after repetitive intravenous infusion
500 mg x 2/day repetitive administration study

Plasma concentrationJp g/mL[]

Dosing g llllnDe Volunteer No. Mean <D
1 2 3 4 6 8

0.0 N.D. N.D. N.D. N.D. N.D. N.D. — —

0.5 36.2 28.0 37.0 38.6 40.4 29.7 35.0 5.0

1.0 11.7 11.4 17.8 17.9 16.4 14.2 14.9 2.9
15 5.80 6.83 9.80 8.57 10.5 9.60 8.52 1.84
1st 2.0 4.35 4.98 7.04 6.40 6.89 5.84 5.92 1.08
4.0 0.68 1.12 1.47 1.33 1.56 1.58 1.29 0.34
6.0 0.21 0.31 0.37 0.33 0.45 0.43 0.35 0.09
8.0 N.D. 0.10 0.14 0.11 0.13 0.14 0.10 0.05

12.0 N.D. N.D. N.D. N.D. N.D. N.D. — —

0.0 N.D. N.D. N.D. N.D. N.D. N.D. — —

5th 0.5 29.5 30.1 34.3 39.4 37.5 33.1 34.0 3.9
2.0 3.44 4.68 5.58 6.19 5.64 4.88 5.07 0.97

0.0 N.D. N.D. N.D. N.D. N.D. N.D. — —

0.5 31.2 31.4 30.1 34.0 34.8 30.3 32.0 2.0

1.0 10.9 12.9 14.9 12.8 14.0 13.2 13.1 1.3

15 6.04 6.78 7.70 7.47 7.27 8.00 7.21 0.71
11th 2.0 3.52 4.13 5.11 5.25 5.23 5.09 4.72 0.72
4.0 0.72 0.90 1.17 1.31 1.19 1.22 1.09 0.23
6.0 0.24 0.30 0.29 0.37 0.40 0.38 0.33 0.06
8.0 N.D. 0.10 0.10 0.15 0.15 0.15 0.11 0.06

12.0 N.D. N.D. N.D. N.D. N.D. N.D. — —

N.D.: O 0.06 mg/mLO N.D. data was treated as 0.
—: Not calculated
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Fig. 2. Plasma concentration of DRPM in healthy volun-

teers after repetitive intravenous infusion.
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Table 6. Pharmacokinetic profiles of DRPM in healthy volunteers after repetitive intravenous infusion
500 mg x 2/day repetitive administration study

Dosin Volunteer Cmax? AUCP CLr® T3 O Fed CLr®
g No. Opgmll Jpglmll OLAD 0Oho 0 %0 0 L/h0
1 36.2 34.07 14.68 0.87 77.9 11.44
2 28.0 32.50 15.38 1.01 61.6 9.47
3 37.0 45.20 11.06 0.99 76.8 8.49
Ist 4 38.6 44.19 11.31 1.03 75.7 8.56
6 404 46.67 10.71 0.97 71.6 7.67
8 29.7 38.49 12.99 1.05 75.9 9.86
Mean 35.0 40.19 12.69 0.99 73.3 9.25
SD 5.0 6.04 1.99 0.06 6.1 1.32
1 31.2 30.39 16.45 0.92 83.0 13.65
2 314 33.40 14.97 1.09 79.7 11.93
3 30.1 35.96 13.90 1.08 76.3 10.61
11th 4 34.0 3751 13.33 1.07 81.7 10.89
6 34.8 38.20 13.09 L11 75.6 9.90
8 30.3 35.76 13.98 1.06 78.2 10.93
Mean 32.0 35.20 14.29 1.06 79.1 11.32
SD 2.0 2.88 1.24 0.07 2.9 1.32
D oaired iestC 0.1285 0.0251 0.0200 0.0141 0.0771 0.0002
b paired -1es N.S. PO 005 POO005 PO 0.05 N.S. PO 0.05

N.S.: not significant

2Cmax: observed at 0.5 h, ® AUC: calculated by trapezoidal method
¢ CLr: calculated by dose/AUC, ¢ Fe: urinary recovery from 0 to 12 hours
¢ CLr: urinaryd renall] clearance estimated by CLr x Fe/100
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Fig. 3. Plasma curve simulation and observed DRPM in

healthy volunteers after repetitive intravenous infusion.
500 mgx 2/day repetitive administration study Mean+
SD, nO 60
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Table 7. Plasma concentration of DRPM in healthy volunteers after repetitive intravenous infusion
1,000 mg x 2/day repetitive administration study

Plasma concentrationJp g/mL[]

Dosing g llrlnDe Volunteer No. Mean <D
1 2 3 4 6 8

0.0 N.D. N.D. N.D. N.D. N.D. N.D. — —
0.5 74.6 82.0 50.7 70.9 59.9 67.9 67.7 11.1

1.0 35.0 27.3 26.3 28.7 28.5 30.0 29.3 3.1

1.5 19.3 14.2 14.1 14.4 14.9 174 15.7 2.1
1st 2.0 10.4 8.10 9.60 8.40 9.70 9.90 9.35 0.90
4.0 2.17 1.95 2.72 1.64 2.38 2.42 2.21 0.38
6.0 0.65 0.56 0.83 0.43 0.57 0.50 0.59 0.14
8.0 0.21 0.15 0.25 0.14 0.19 0.16 0.18 0.04
12.0 0.14 0.09 0.13 0.08 0.09 0.06 0.10 0.03

0.0 N.D. N.D. N.D. N.D. N.D. N.D. — —

5th 0.5 77.1 77.1 51.1 73.6 70.3 68.8 69.7 9.7
2.0 11.7 10.1 10.0 8.10 9.60 11.1 10.1 1.3

0.0 N.D. N.D. N.D. N.D. N.D. N.D. — —

0.5 71.0 92.4 66.9 76.4 68.8 72.1 74.6 9.3

1.0 33.9 34.3 29.0 27.5 28.4 31.4 30.8 2.9

1.5 17.7 16.3 17.1 15.6 16.2 17.1 16.7 0.8

11th 2.0 11.1 9.90 10.5 9.60 9.90 10.5 10.3 0.6
4.0 2.48 1.95 2.06 1.50 1.87 2.08 1.99 0.32

6.0 0.59 0.55 0.63
8.0 0.21 0.21 0.21
12.0 N.D. N.D. N.D.

0.51 0.53 0.44 0.54 0.07
0.18 0.20 0.13 0.19 0.03
N.D. N.D. N.D. — —

N.D.: O 0.06p g/mL
—: Not calculated
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Fig. 4. Plasma concentration of DRPM in healthy volun-
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1,000mg x 2/day repetitive administration study
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Table 8.0 Pharmacokinetic profiles of DRPM in healthy volunteers after repetitive intravenous
infusion 1,000 mg x 2/day repetitive administration study

Dosin Volunteer Cmax? AUCP CLr® Ty OB O Fed CLr®
g No. Opg/mLO OpgOhmLO O L/hO 0hO O%d  0UhO
1 746 84.00 11.90 1.25 76.2 9.07
2 82.0 7753 12.90 1.03 715 9.22
3 50.7 65.66 15.23 1.27 64.4 9.81
4 70.9 72.22 13.85 0.99 745 10.32
Ist 6 59.9 70.43 14.20 1.10 71.2 10.11
8 67.9 76.46 13.08 0.99 748 9.78
Mean 67.7 74.38 1353 111 72.1 9.72
sD 111 6.37 1.16 0.13 43 0.49
1 71.0 81.94 12.20 1.06 77.2 9.42
2 92.4 89.51 1117 1.00 716 8.00
3 66.9 75.64 13.22 0.94 72.9 9.64
4 76.4 76.31 13.10 0.82 72.8 9.54
11th 6 68.8 74.48 13.43 0.91 746 10.02
8 72.1 78.85 12.68 0.90 75.9 9.62
Mean 746 79.46 12,63 0.94 742 9.37
sD 9.3 5.60 0.84 0.08 21 0.70
o 0.0514 0.0602 00506 00104 02141 0.1916
0 paired-t test[] N.S. N.S. N.S. p O 0.05 N.S. N.S.

N.S.: Not significant

2Cmax: observed at 0.5 h

5 AUC: calculated by trapezoidal method

¢ CLr: calculated by dose/AUC

dFe: urinary recovery from 0 to 12 hours

e CLr: urinaryl renal] clearance estimated by CLt x Fe/100
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Fig. 5. Plasma curve simulation and observed DRPM in healthy volunteers
after repetitive intravenous infusion.
1,000 mgx 2/day repetitive administration studyd Mean+ SD, nO 60
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Table 9.0 Plasma concentration of DRPM in healthy volunteers after repetitive intravenous infusion

500 mg x 3/day repetitive administration study

Plasma concentration p g/mL[]

Dosing g IIIPDe Volunteer No. Mean -
1 4 5 6 8 9
0.0 N.D. N.D. N.D. N.D. N.D. N.D. — —
0.5 31.4 22.3 25.6 315 30.3 30.5 28.60 3.78
0.75 21.9 11.9 17.0 174 18.6 20.0 17.80 3.40
1st 1.0 14.9 7.88 12.0 124 13.1 13.6 12.31 2.40
2.0 5.58 2.70 3.50 5.36 5.49 5.17 4.633 1.222
4.0 1.55 0.59 0.84 1.36 1.19 1.37 1.150 0.364
6.0 0.59 0.14 0.19 0.27 0.41 0.46 0.343 0.173
0.0 0.37 0.16 0.18 0.25 0.21 0.43 0.27 0.11
0.5 27.9 21.2 25.9 32.8 28.3 28.1 27.37 3.78
0.75 18.7 14.1 16.5 18.1 17.9 19.6 17.48 1.95
1.0 15.3 9.54 11.8 13.0 11.1 14.5 12.54 2.16
3rd 2.0 5.49 3.24 4.15 491 4.39 5.87 4.675 0.955
4.0 1.87 0.57 0.93 0.99 0.72 1.40 1.080 0.479
6.0 0.53 0.12 0.22 0.27 0.19 0.41 0.290 0.152
12.0 N.D. N.D. N.D. N.D. N.D. N.D. — —

N.D.: O 0.06 p g/mL
—: Not calculated

40 r —C— 1st dosing

—o— 3rd dosing

Plasma concnOy g/mL[T]

Timed h(TJ

Fig. 6. Plasma concentration of DRPM in healthy volun-
teers after morningJ 1stdand eveningd 3rdintravenous
infusion.

500 mgx 3/day repetitive administration study] Meanz+
SD, n(0 600
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Table 10. Pharmacokinetic profiles of DRPM in healthy volunteers after repetitive intravenous infusion
500 mg x 3/day repetitive administration study

Dosin Volunteer Cmaxa@ AUCP CLr® Ty OB O Fed CLr®
9 No. Opg/mLO OpgOh/mLO  OL/AO 0 ho 0 %0 0 L/hO
1 314 38.62 12.95 1.33 4.7 9.67
4 22.3 21.63 23.12 0.91 70.4 16.28
5 25.6 28.47 17.56 1.08 64.6 11.34
6 315 34.94 14.31 0.95 68.3 9.77
Ist 8 30.3 35.23 14.19 0.98 66.3 9.41
9 30.5 35.89 13.93 1.16 76.8 10.70
Mean 28.60 32.463 16.010 1.068 70.18 11.196
SD 3.78 6.273 3.817 0.157 4.78 2.593
1 27.9 37.30 13.40 1.15 71.7 9.61
4 21.2 23.60 21.19 0.88 83.3 17.65
5 25.9 29.56 16.91 0.93 75.3 12.73
6 32.8 34.63 14.44 0.89 56.6 8.17
3rd 8 283 30.29 16.51 0.87 62.7 10.35
9 28.1 36.62 13.65 1.06 64.3 8.78
Mean 27.37 32.000 16.017 0.963 68.98 11.216
SD 3.78 5211 2.924 0.115 9.66 3.529
p 0.151 0.665 0.991 0.006 0.797 0.975
0 paired t-test[] N.S. N.S. N.S. p O 0.05 N.S. N.S.
N.S.: not significant
@2Cmax: observed at 0.5 h
b AUC: by trapezoidal method
¢ CLr: total clearance estimated by dose/AUC
4 CLr: urinaryO renal clearance estimated by CLtx Fe/100
¢ Fe: urinary recovery from 0 to 6 hours
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Fig. 7. Plasma curve simulation and observed DRPM in healthy volunteers

after repetitive intravenous infusion.
500 mgx 3/day repetitive administration study) Mean+ SD, n[J 601
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Table 11. Cumulative urinary recovery of DRPM in healthy volunteers after
single intravenous infusion
Dose Volunteer Cumulative urinary recoveryd % of DoselJ
0 mgQ No. 2h  4h 6h 8h 10h 12h 24h
1 58.0 64.2 70.6 71.6 71.9 72.0 72.0
2 65.2 75.0 78.7 79.6 79.8 79.9 79.9
3 69.6 7.7 79.3 79.7 79.8 79.9 79.9
4 66.2 71.8 75.0 75.4 75.5 75.6 75.6
125 5 609 690 717 729 731 732 732
6 68.5 76.1 78.7 79.2 79.3 79.3 79.3
Mean 64.7 72.3 75.7 76.4 76.6 76.7 76.7
SD 45 5.1 3.8 3.6 3.6 35 35
1 58.1 66.9 69.5 70.0 70.3 70.4 70.5
2 62.3 71.4 74.3 74.9 75.1 75.2 75.3
3 58.4 69.1 724 72.9 73.3 73.4 73.4
4 59.5 735 76.2 76.9 77.4 715 7.7
250 5 579 655 67.9 688 692 693 69.4
6 62.3 73.8 78.6 79.8 80.3 80.5 80.6
Mean 59.8 70.0 73.2 73.9 74.3 74.4 74.5
SD 2.1 34 4.0 4.2 4.2 4.3 4.3
1 56.2 64.6 66.7 67.2 67.3 67.4 67.4
2 56.4 65.1 67.8 68.7 68.9 69.0 69.1
3 64.7 734 75.7 76.3 76.5 76.6 76.6
4 66.5 75.8 78.2 78.9 79.1 79.2 79.2
500 5 645 739 759 766 768 769 769
6 65.6 4.7 76.8 774 77.6 7.7 7.7
Mean 62.3 71.3 735 74.2 74.4 74.5 74.5
SD 4.7 5.0 4.9 4.9 5.0 5.0 4.9
1 61.4 71.9 75.4 76.4 76.7 76.8 76.9
2 55.5 64.4 67.2 68.0 68.2 68.3 68.4
3 65.9 75.7 78.6 79.1 79.3 79.4 79.5
4 58.3 69.5 73.3 74.4 74.8 75.0 75.2
1,000 5 561 651 691 701 704 705 70.6
6 65.2 745 78.0 78.6 78.8 78.9 78.9
Mean 60.4 70.2 73.6 74.4 74.7 74.8 74.9
SD 45 4.7 4.7 4.5 4.5 4.5 4.5
100
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Fig. 9. Urinary recovery of DRPM after dosing in healthy

Fig. 8. Cumulative urinary recovery of DRPM in healthy vol-
unteers after single intravenous infusionJ Mean+ SD,

nO 60

volunteers.
500 mgx 2/day repetitive administration study Meanz+

SD, nd 60
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Table 12. Cumulative urinary recovery of DRPM in healthy volunteers after repetitive
intravenous infusion
500 mg x 2/day repetitive administration study

Dosing Time

Cumulative urinary recoveryd % of dosel]

Volunteer No.

day  UhU Mean SD
1 2 3 4 6 8
2 67.3 50.2 62.9 59.5 56.3 417 56.3 9.2
4 75.0 58.3 72.7 71.7 66.3 69.9 69.0 6.0
6 76.9 60.7 75.5 74.4 69.8 74.1 71.9 6.0
1 8 77.6 61.3 76.4 75.3 71.0 75.3 72.8 6.1
10 77.8 61.5 76.7 75.6 71.4 75.7 73.1 6.1
12 77.9 61.6 76.8 75.7 71.6 75.9 73.3 6.1
12-24 63.1 59.8 63.3 65.8 71.4 72.2 65.9 4.9
9 12 77.5 58.8 69.6 74.0 72.1 67.3 69.9 6.5
12-24 66.1 63.3 56.4 64.9 71.1 64.6 64.4 4.8
3 12 68.0 67.6 71.0 65.7 69.5 67.0 68.1 1.9
12-24 75.7 67.8 69.2 64.3 73.3 68.6 69.8 4.1
4 12 76.3 71.7 78.9 77.3 24.6 73.6 67.1 21.0
12-24 67.8 61.2 64.7 70.8 75.3 61.0 66.8 5.6
5 12 76.4 62.4 79.6 79.1 77.2 71.3 74.3 6.6
12-24 82.1 66.2 76.9 75.6 71.6 74.2 74.4 5.3
2 72.7 68.3 63.0 68.4 62.6 62.0 66.2 43
4 80.2 75.9 72.6 77.9 71.9 73.7 75.4 3.2
6 81.8 78.6 75.1 80.0 74.1 75.1 77.5 3.1
6 8 82.7 79.3 75.9 81.2 75.0 77.6 78.6 3.0
10 82.9 79.6 76.2 81.5 75.4 78.0 78.9 3.0
12 83.0 79.7 76.3 81.7 75.6 78.2 79.1 2.9
24 83.1 79.8 76.4 81.8 75.8 78.3 79.2 2.9
36 83.1 79.8 76.4 81.8 75.8 78.3 79.2 2.9
100
g 100 1 - 80 |k Dlu
) T b
3 = - n of L T T I T
S = T T
5 > 60 | T
X [
O 3 L
3
g > 40 -
§ 50 —O—  First dose S
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k 0
g 1 2 3 4 5 6 7 8 9 10 11 Total
3 i i i ! “ Dosing number
0 2 4 6 8 10 12 ) o
. Y Urinary recovery data on volunteer No.2 was missing and
Time[ h(TJ excluded for mean and SD calculation.
Fig. 10. Cumulative urinary recovery of DRPM in healthy Fig. 11. Urinary recovery of DRPM after dosing intervals in

volunteers after first and lasi] 11thCintravenous infusion.
500 mgx 2/day repetitive administration study] Mean+

SD, nOJ 60
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repetitive
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Table 13. Cumulative urinary recovery of DRPM in healthy volunteers after repetitive intravenous infusion
1,000 mg x 2/day repetitive administration study

Cumulative urinary recoveryd % of doseld

Volllj\lr;t.eer Dosing number Totalt
1 2 3 4 5 6 7 8 9 10 11

1 76.2 72.7 68.1 73.1 74.8 72.7 72.6 58.2 60.6 66.2 77.2 70.2

2 715 69.9 65.9 67.5 65.3 —b 70.8 61.9 64.8 62.6 71.6 —b

3 64.4 63.3 58.5 72.4 67.1 74.2 66.8 67.7 55.4 59.2 72.9 65.6

4 74.5 68.4 68.5 79.1 725 81.6 65.3 79.2 63.7 62.8 72.8 71.7

6 71.2 68.4 68.3 67.6 72.9 73.8 67.2 63.9 60.7 56.4 74.6 67.7

8 74.8 67.6 62.0 63.1 72.3 69.5 63.3 59.6 50.8 63.1 75.9 65.6
Mean 72.1 68.4 65.2 70.5 70.8 74.4 67.7 65.1 59.3 61.7 74.2 68.2
SD 4.3 3.1 4.1 5.6 3.7 4.4 35 1.7 5.3 3.4 2.1 2.7

Urinary recovery for 12 hours
aEstimated by total recovery divided by total dose.

> Not presented because of inappropriate urine collection. Excluded for calculation of mean and SD.

Table 14. Cumulative urinary recovery of DRPM in healthy volunteers after repetitive
intravenous infusion
500 mg x 3/day repetitive administration study
Cumulative urinary recoveryd % of dosel]
- Time
Dosing Volunteer No.
0ho Mean SD
1 4 5 6 8 9
2 59.8 58.0 51.0 54.8 56.4 59.8 56.63 3.38
1st 4 71.2 68.5 62.1 65.7 63.4 73.2 67.35 4.39
6 747 704 64.6 68.3 66.3 76.8 70.18 478
2 56.5 75.1 62.1 56.6 30.6 56.5 56.23 14.48
2nd 4 69.8 89.1 74.2 65.2 39.7 62.0 66.67 16.25
6 70.8 91.7 76.0 66.2 40.8 65.8 68.55 16.61
2 55.1 69.8 61.2 434 51.3 477 54.75 9.58
3rd 4 69.2 81.2 72.6 54.6 60.6 60.8 66.50 9.69
6 717 83.3 75.3 56.6 62.7 64.3 68.98 9.66
12 73.4 83.9 76.2 57.4 63.3 65.7 69.98 9.65
100 r Table 15. Serum protein binding ratio of
H DRPM in healthy volunteers
2 g after single intravenous infusion
=] I OMean+ SD,n0O 60
3]
3 Serum protein binding ratiol] %C]
g 60 [IDOSED O h after dosing(]
> mg
§ 0.5 2
S 40 f o 1stdosing 125 10.3+ 0.60 —
g & 2nd dosing 250 584+ 0.92 5.65+ 1.90
% - o 3rd dosing 500 7.89+ 0.86 7.92+ 0.39
g 1,000 8.76 + 0.54 728+ 1.04
O
0 2 4 6 8 10 12
TimeO h[M™
Fig. 12.  Time course of cumulative urinary recovery of

DRPM in healthy volunteers after dosing.
500 mgx 3/day repetitive administration study] Meanz+
SD, nO 60
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Table 16.

Serum protein binding ratio of DRPM in
healthy volunteers after 1st and last] 11th{J
intravenous infusion

500 mg x 2/day repetitive administration
studyd Mean = SD, n [ 60

Serum protein binding ratio(] %
0 h after dosing

0.5

2

1st dosing
Last] 11th{J dosing

833+ 271
8.64+ 2.26

9.79+ 2.03
899+ 1.54

p0 t-testD]

0.6233 0.3150

Table 17. Serum protein binding ratio of DRPM in
healthy volunteers after 1st and last(] 11th(]
intravenous infusion
1,000 mg x 2/day repetitive administration
studyll Mean+ SD, n O 60

Serum protein binding ratiod %[]
0 h after dosingO
0.5 2
1st dosing 54+ 13 6.2+ 3.3
Last(J 11th[J dosing 152+ 43 58+ 3.2
pO t-testd) 0.0040 0.8935

Table 18. Pharmacokinetic profiles of metabolitel) DRPM-DCU in healthy volunteers after

single intravenous infusion

Dose 6 Cmax AUC? Tz Fepremoc®  Feprem® Total Fed

O mgQd Oug/mLO OpgOh/mLO  OhO 0 %0 0 %0 0 %0
Mean 0.242 0.116 — 12.7 76.9 89.6

125 SD 0.023 0.079 — 13 4.1 4.6
Mean 0.479 0.816 2.13 12.1 75.4 87.5

220 SD 0.064 0.149 0.82 2.1 1.0 25
Mean 0.932 2.163 2.16 155 76.1 91.6

500 SD 0.137 0.255 0.34 17 2.3 14
Mean 2.437 5.181 2.45 17.2 73.3 90.4

1000 0.502 0.550 0.25 2.4 3.4 2.3

a2 AUC: area under the curve from 0 to 4 hours by trapezoidal method
b Fepremnc: Urinary recoveryl] %0 of DRPM-DCO metabolite[] from 0 to 24 hours
¢ Feprem: Urinary recoveryld %0 of DRPMO unchanged(] from 0 to 24 hours

dTotal Fe: Feprem O Feprem-nc

Table 19. Changes in intestinal bacterial flora of healthy volunteers after repetitive
intravenous infusion of DRPM
500 mg x 2/day repetitive administration study(l n O 60

No. of bacteriall log CFU/g of fecesl]

Isolate

setoredose DAOGORe  Aflrdose e doe
Enterobacteriaceae 7.1 7.1 5.1 7.3
GNF-GNR# N.D.b 1.7 N.D. N.D.
Streptococcus 7.1 54 N.D. 5.9
Enterococcus 4.9 6.9 8.5 7.6
Staphylococcus 1.7 2.5 3.3 2.2
Bacillus 2.6 3.2 35 2.5
Yeast 1.5 3.3 35 2.2
Lactobacillus 8.2 6.8 3.8 7.2
Total aerobes 8.8 8.0 8.6 8.6
Bacteroides 10.1 9.5 8.9 9.5
Fusobacterium 8.9 7.3 7.6 8.0
Bifidobacterium 10.3 9.7 9.5 9.8
Eubacterium 9.6 9.3 8.3 8.4
Lactobacillus 8.7 4.1 N.D. 6.8
Clostridium 8.0 7.2 5.9 6.5
Peptococcaceae 9.0 8.4 7.3 7.5
Veillonellaceae 1.2 1.1 1.1 2.0
Total anaerobes 10.7 10.2 9.9 10.4

aGlucose nonfermenting gram-negative rod

> Not detected
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Fig. 13. Changes in intestinal bacterial flora of healthy volunteers after repetitive intravenous infusion of
DRPM.
500 mgx 2/day repetitive administration studyd n( 601
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Table 20. Time course in intestinal bacterial flora of healthy volunteers after
repetitive intravenous infusion of physiological saline
500 mg x 2/day repetitive administration study( n 0 20J

No. of bacteriall log CFU/g of feces[]

Isolate Before During dose  After dose  After dose
dose 0 Day 30 0 Day 10 0O Day 70
Enterobacteriaceae 6.9 7.0 6.8 6.8
GNF-GNR? N.D. N.D. 1.2 5.2
Streptococcus 6.8 7.3 6.8 5.6
Enterococcus 34 3.9 4.1 4.8
Staphylococcus 15 2.9 2.6 1.7
Bacillus 1.7 3.2 35 3.6
Yeast 2.1 3.2 3.0 1.2
Lactobacillus 7.9 5.9 6.9 5.1
Total aerobes 8.8 7.6 7.6 7.1
Bacteroides 10.6 10.8 10.4 10.3
Fusobacterium 9.3 9.4 8.5 9.0
Bifidobacterium 9.7 9.5 9.6 9.5
Eubacterium 9.8 10.1 10.0 9.9
Lactobacillus 8.4 7.4 7.0 8.3
Clostridium 8.2 8.1 6.2 5.1
Peptococcaceae 9.3 9.9 9.6 9.0
Veillonellaceae N.D. 2.2 N.D. 4.6
Total anaerobes 10.8 11.0 10.7 10.5

2 Glucose nonfermenting gram-negative rods
b Not detected

Table 21. Change of urinary urobilinogen by 2 assays in healthy volunteers
after intravenous infusion of DRPM
At 5th dose of 1,000 mg x 2/day repetitive administration study

Azocoupling Ehrlich’s aldehyde
Group Volarcl)teer After thaw hO After thaw hJ
0 4 24 0 4 24
1 + + 0 + + +
2 O O 300 + O O
3 + O O + + +
DRPM
4 + + + + + +
6 0 0 307 + + +
8 + + + + + +
7 + + + + + +
Control
9 + + + + + +

Normal range:0+ OO 00O
Y Abnormal

ggboodobooobbuoobooboboobooboo ggoo bbooboobbooboon

000000 00000000ooooooooo 0 0
oooooooon 10 000000000000000000000000
O00O0O0O0O0ODRPMO 1,000mg 00000000 oouood MeropenemU ODOUDDODODODO
0 O O Chemotherapy 400 Suppl 101 34000 346, 1992
0000000000000 00000000o0oooo
20 0000000000000 O00dMeropenem OO

pooooooodoaoan I 000000 Chemotherapy 400 Suppl 101 25801 275,
o O 1992

000000000000 0000000ooooo 30 DDI:IDI:IDI:IDDDDDDDDDDDImipenem/

000000 0000000000 00000000 Cilastatin sodiumd MK-0787/MK-07910 0 00000



VOL. 53 5-1 Doripenem 000000 100000 123

00000000 OChemotherapy 34: 5040 510, 1986 50 0000000 0000000000 Biapenem
40 00 O00O0bOO0ObDOobOoOobbOooboboob OoBiPMOBOOMgUO O OO0 O0O0O0O0O0O0O0O0OOoOOQ
0000000 panipenem/betamipron 0 0 0 0O O O000o0D0oO00O0 30:32650 3282, 1996

0 O O Chemotherapy 390 Suppl 3[0 3100 317, 1991

Phase | study of doripenem, a new carbapenem antibiotic for injection in healthy volunteers
Mitsuyoshi Nakashima'” and Takayoshi Oguma®

"Hamamatsu Institute of Clinical Pharmacology & Therapeutics, 40-3 Sukenobu-cho, Hamamatsu, Shizuoka, Japan
“Developmental Research Laboratories, Shionogi & Co., Ltd.

To evaluate the safety and pharmacokinetic profiles of doripeneril DRPMO a new carbapenem antibiotic for
injection, we conducted a phase | study in 46 healthy male volunteers. DRPM was administered as follows: 100 a
single infusion at a dose of 125-1,000 mg, 20 an infusion of 500 mg twice a dayd 1,000 mg/day0 for 6 daysd 11
repeated infusions 30 an infusion of 1,000 mg twice a dayd 2,000 mg,/day for 6 daysO 11 repeated infusions[]
and 40 an infusion of 500 mg 3 times a day 1,500 mg/day0 for 1 day 3 repeated infusions[]

In terms of safety, no abnormalities were found in the single-dose study. No abnormalities were found in elec-
troencephalography or physical examination. In repeated dose studies, mild subjective symptoms/objective ob-
servations and slight changes in laboratory values were observed, although none were clinically relevant.

In the single-dose study, Cmax and AUC of DRPM increased in proportion to the dose, showing linearity be-
tween pharmacokinetic profiles and the DRPM dose. The plasma half-life of DRPM was approximately 1 hour at
any dose. Within 24 hours of administration, approximately 75001 of DRPM was excreted unchanged in urine.
Results from the repeated-dose study showed that DRPM pharmacokinetic profiles were not affected by a re-
peated dose. In addition, DRPM was found not to be accumulated.

The mean serum protein binding ratio was 5.4-15.200 . Intestinal flora was slightly affected by DRPM admini-
stration.

This study showed that DRPM administration is safe up to a dose of 1,000 mg, and pharmacokinetic profiles
are not affected by a repeated dose, with no DRPM accumulation.



