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Fig. 1. Chemical structures of loracarbef and KT3799.
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Table 1. Summary of healthy volunteers
Volunteer Age Height Weight

Study no. ) (cm) k)
1 22 173 62.0

1 2 20 173 60.0
3 23 180 90.0

4 21 177 64.0

1 35 158 52.0

2 24 173 66.0

9 3 25 176 79.0
4 22 171 59.0

5 20 165 62.0

6% 23 172 60.0

1 20 185 71.0

2 25 165 58.5

3 3 25 165 59.0
4 24 177 62.0

5 22 158 65.0

6 21 165 65.0

1 22 175 58.0

2® 23 173 62.0

3 21 165 57.0

4 22 174 68.0

4 5D 21 165 57.5
6 20 165 63.0

7 21 168 55.0

8> 21 173 76.0

9 24 160 50.0

12 22 170 52.0

2 20 168 60.0

3 21 172 66.0

4 22 178 63.0

5 5b 20 169 54.0
6 26 180 76.0

725 21 172 61.0

8 22 172 61.0

9 23 174 62.0

a) Dropped out  b) Placebo
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Table 2. Summary of phase I studies on loracarbef

Study Object Dose Number of volunteers Step Notes
1 Tolerance Loracarbef 100 mg 4 1 Fasting
2-(D Comparative Loracarbef 200 mg 3 Fasting
Study Cefaclor 250 mg 6% 2-(D Cross-over
2-@ Dose response Loracarbef 400 mg 4
Fasting or
3 Effect of meal Loracarbef 200 mg 6 2 non-fasting
Cross-over
Loracarbef 200 mg .
4 Multiple administrations  t.i.d. for 7 days 9 5 :::t}zgu‘;’
(19 times in all) g
Loracarbef 400 mg .
5 Multiple administrations  t.i.d. for 7 days 9 6 :2:3‘;5&:
(19 times in all) g
a) One volunteer dropped out.  b) Two volunteers dropped out.
Table 3. Test items and clinical check list for loracarbef administration
Test
Study 1 | Study 2 | Study 3 | Study4,5
Clinical signs & symptoms o o o o
Physical tests (body temperature, blood pressure, pulse rate
’ o o o o
respiratory rate, ECG)
Laboratory tests (hematology, blood chemistry, urinalysis) o o o [}
platelet o o o o
Item Antihemorrhage- coagulation o o o
o: :
(0 : do) coagulation bleeding time (Duke’s method) o o o
platelet aggregation (ADP, collagen) o o o
Loracarbef concentration (blood, urine) o o} o o
Loracarbef metabolite o o o
Renal function (creatinine clearance) o o}
Plasma protein binding o
Hematology RBC, Hb, Ht, WBC, WBC with differential, platelet, MCV, MCH, MCHC
GOT, GPT, ALP, T.bilirubin, D. bilirubin, ¥-GTP, LDH, LAP, BUN, creatinine,
electrolyte (Na, K, Cl, Ca), T. protein, albumin, A/G ratio, B-lipoprotein,
Laboratory tests T. cholesterol, triglyceride, phospholipids, choline esterase, uric acid, glucose,
amylase, Coombs’ test (direct and indirect)
Clinical protein with differential, o,-macroglobulin, 3,-microglobulin (study 2, 4, 5)
nic
check list earlyl specific gravity, pH, protein, glucose, ketones, urobilinogen, sediments, NAG
morning - .
Urinalysis urine B,-microglobulin (study 2, 4, 5)
accumulated | protein (qualitative), protein with differential, 8,-microglobulin, lysozyme,
urine creatinine, NAG (study 2, 4, 5)
Coagulation prothrombin time (PT), activated partial thromboplastin time (APTT),
i hepaplastin test (HPT), thrombo test (TT), fibrinogen, PIVKA II
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2~4, 4~6, 6~8B§M)IZ DV TTLC/bioautography
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MEBIVCRIBZFAEDTE = MY xinz, &
oMk, LiE % MAHRTLC 7 L— b (KCysF,
Whatman)IZ AR v b L7z, 2MEEEEF R L/ 2 %
/= (6:4)TRERH%, M. luteus PCI-1001 % BRER &
L Tbioautography % 47 o 7= (55 ZERE R 1 8BER )

7. MEEAKEEONERE

200mgH & T400mgHi [A4% 5 K EX CIREL L /- Mm% %
By, &R EBEICT, LCBFOMEEREASE
Ml F L 7o I 4F 500 4 % Micro partition system
MPS-1(Amicon) iZA N, EiRTF500GT5% B&.05
BEL, Wl AR 7o COWMBPLCBRIERE & %I
K& 7238 053 B il OO Il 3% P LCBFIRFE A & LCBF O [ 4F
HEABEGELXHEB L. &8, LCBFDEBIE~DIE
FIZROON b o7, EINFEIIFI5.9% Th -7,

8. FEYRRERINFEAT

BonimEFBEEB,IS -V F LI 2—

Plasma (200 pnl)

Internal standard solution 20 ul
(cephalexin: 100 pg/ml)

—— 1M HCI 400 pl

Sep-Pak C4 cartridge column

Washed with 1M HCI 3 ml

As following H,0 2 ml

Eluted with 60% methanol (v/v) 3 ml
Evaporated to dryness

T

Residue

—  Mobile phase 100 4l
Injected into HPLC 50 pul

Fig. 4. Preparation procedure for loracarbef in plasma.

% —(NEC PC-9801UV) % V>, modellZ & & %
Tk, S A-—F—FEH LI,

10 3% e o E B B AR T AR (AUC) X B THE R
L, SHEZEIZ X D AUG- % B L7, &tk 5 Tl,
[FRDFETHEITEIT, S SIHERS %0 M
IR BEHERS % lag time % & trone compartment open model
THOTEINL, BoNAnT 2= —hLERERS
DYILL—YarkfTv, EIEL O T,
AN

T BIMAES, RPREORE SHABEET kAL
HEEFEIZBWTER SN,

I & B B &

1. BEHICBT AR

B[Oz 5 5Bk (Study 1, 238 £ U"3) Tl Table 3I3R
LZKBHBOWTNIZBWTHFICETIIZDON
b ole AT v 728 LTEM L/ Study 312B0T
R(EER)FNAGD L AEMAEE TH S i,
ZDHDAT v 7 & LTEM L 7:Study 28 & UStudy
4,5Tid, BRHR, ERBRETRTSEEIZDOOHN
ool END, Study 3THSNRENAGH L
FAIILCBFICERT AL DTII LWL L7, Z0

Urine (1 ml)

—— Internal standard solution 100 ul
(cephalexin: 1 mg/ml)

IM HCI1 ml

Sep-Pak C,g4 cartridge column

——  Washed with 1M HCI 3 ml

As following H,0 2 ml

Eluted with 20 mM phosphate

Buffer (pH3.0)-methanol (3:7, v/v) 3 ml

Injected into HPLC 50 ul

Fig. 5. Preparation procedure for loracarbef in urine.

Table 4. HPLC conditions for determination of loracarbef

Pump
Detector
Integrator
Column

Hitachi 638 — 30

Hitachi 638 — 0410 (UV 264 nm)
Shimadzu Chromatopac CR-3A

YMC AM-312 (ODS) ¢6.0 x 150 mm

Waters GUARD-PAK . Bondapak C18
0.2M acetic acid: acetonitrile: methanol=69 : 20 : 11
(containing 0.138% sodium-1-octanesulfonate)

Guard column
Mobile phase

Flow rate 1.2 ml/min
Column temperature 30°C
Injection volume 40 pul

Determination method Peak height ratio
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Blood chemistry
aum GOT aum GPT aum ALP aum v-GPT
60+ 60+ 300+ 1
40 mmmmmmmmeee s 1 404 12004 |
! | ] [
204 | 3 S 1001 |
! \_——"\* | ' L
bmci e ] !
T T T T 0 T T T T s T T T T T T T T
pre day 4 day 1day 7 pre day 4 day 1day 7 pre day 4 day 1 day 7 pre day 4 day 1 day 7
post post post post post post post post
Hematology
(x 10*/mm®) RBC (g/d)) Hb (%) Ht (x10"/mm®) WBC
600 90-
5004 70 E __“/—’: !
50 :L ~ 2
100- W
104 304
300 T T T T T T T T 30 T T T T T T T T
pre day 4 day l1day 7 pre day 4 day lday 7 pre day 4 day 1 day 7 pre day 4 day 1day 7
post post post post post post post post
(unm LDH (um LAP (mg/dl) BUN (mg/dl) Creatinine
600+ 90+ 30+ 1.5+
| sua e |
400- ek //\ ! 204
504 | e
200 | S —
S |
304
0 0

post post

T T
pre day 4 daly 1 daly 7

T T T T
pre day 4 day 1day 7
post post

Urinalysis (urine of early morning)

auny
(aum NAG 6007 Bz-microglobuline

10 E-"_"-"““—""E400-
E |

54 | ! 200
: :
; |

0-— 0

1
px"e day 4 day 1 da)r' 7
post post

pre day 4 day 1 day 7
post post

Fig. 6-1.

T T T T
pre day 4 day 1 day 7
post post

——: Loracarbef
- ---: Placebo
« : Day 14 post dose

Clinical findings (Study 5).

T T T T
pre day 4 day 1 day 7
post post



136

CHEMOTHERAPY

AUGUST 1993

&5 REDStudy 4 TidTable 3128 LZREBREH OV
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Urinalysis (Accumulated urine)

GPT, 7-GTPLAN1H), GPTLADIBIHSEE s
1275, WEFNLEERBERNOEBTH > 72 20w
THORBREBICBVLWTHFICRFRZDON D,
72

2. HPLCH#: & bioassayE DM

HPLC & bioassay & DB IZ DOV T, 100mgh
EEOFSTHON-ME B X CRPBENEEYH

Excretion Excretion Excretion ) Creatinine clearance
(mg/h) of total protein aumn of NAG (ug/h) | of B,-microglobuline (ml/min)
g 34 2
54 | 10+ 1404
0.3
4+ B g 84 1204
34 0.2 et 6 100+
= 4 80
2 S S g .
0.1 ?g
14 — 2 24 60+
T T T 0 T T T 0 T T T -
pre day 3 day 1 pre day 3 day 1 pre day 3 day 1 pre day 1
post post post post
Antihemorrhage-coagulation
(% 10*/mm®) Platelet (min) Bleeding time (sec) Prothrombin time (PT)
40 64 159
W it B U O B e 2
' ' ' I
il 1 1 ]
30 49 P13 < e
| | PP -~ ~
20 2 1 11 | ‘o
1
14 T i
)
l ]
10 T T T T T T T T L T T T T T T T T 4 9 T T T T T T T T
pre day 1 day 4 day 4 day 7 day 7 day 1 day 7 pre day 1 day 4 day 4 day 7 day 7 day 1 day 7 pre day 1 day 4 day 4 day 7 day 7 day 1 day 7
2h Oh 2h Oh 2h post post 2h Oh 2h Oh 2h post post 2h Oh 2h Oh 2h post post
Platelet aggregation
1 o—0
ag;g:ffatlon (&3 aggregation (33)
3.0 ug/ml collagen rate 3.0 uM ADP
(%) (%)
100" (mean * SD) 1004 (mean * SD)
Activated partial
(sec) thromboplastin time (APTT) aggregation
504 oo ": time (min) ion
| (3 aggregatio
1
)
. 50 10 50 10 time (min
! (3
ez 8 8
- 6 6
4 4
2 2
—————T—T ——1—————0 —T———r——————10
pre day | day 4 day 4 day 7 day 7 day | day 7 pre day | day 4 day4 day7 day7 day 1 day7 pre day | day 4 day 4 day 7 day 7 day 1 day 7
2h Oh 2h Oh 2h post post 2h Oh 2h Oh 2h post post 2h Oh 2h Oh 2h post post

Fig. 6-2. Clinical findings (Study 5).
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WCHRE L7:(Fig. 78 & UFig. 8),

4 AR I B> T Y (bioassayik) =0.970X (HPLC
&) +0.154, HEAERE0992, RPBEIIBVTY
(bioassay ) = 0.929X (HPLC#:) +6.037, B4R

0.997T# b, HPLCIEIZ & A1 & bioassayiEIZ & A1H
DREIIE, ML L ORFIRE & b RIF2HEEFEED
L,

LUFHPLCEIZ & AB#IZ OV THRET 5o

79 800
6 4
g 54 T 600
) &
3 > i
>
3 S 400
2 3 B
B y=0.970x+0.154 2z - y=0.929x +6.037
g2 2+ r=0.992 g r=0.997
S “] n=36 o 200 n=24
1_.
ot—T——T—T—T T T 0 — 7
0 1 2 3 4 5 6 7 0 200 400 600 800
Conc. by HPLC (ug/ml) Conc. by HPLC (ug/ml)
Fig. 7. Linear regression of HPLC and bioassay Fig. 8.  Linear regression of HPLC and bioassay
for loracarbef in plasma. for loracarbef in urine.
Table 5. Plasma concentrations of loracarbef after single oral administration
Dose | Volunteer Plasma concentration (xg/ml)
(mg) no. 0.25h [0.50h {0.75h|1.00h|{1.25h|1.50 h [1.75h {2.00 h |3.00 h [4.00 h |6.00 h |8.00 h | 12.00 h
1 - 6.17 | 5.73 | 3.88| 2.79 | 1.87| 1.46 | 1.11 | 0.45 | 0.26 t t t
2 — 2.18| 547 | 536 | 3.62| 2.80| 2.16 | 1.66 | 0.74 | 0.33 t t t
3 — 1.05| 2.67 | 3.28| 2.66 | 2.04 | 1.55 | 1.00 | 0.54 | 0.26 t t t
100 4 — | 292 496 2.96| 2.71| 2.01| 1.57 | 1.27| 0.56 | 0.28 | t t t
mean —_ 3.08| 4.71| 3.87| 2.95| 2.18| 1.69 | 1.26 | 0.57 | 0.28 t t t
+SD — 220 1.40| 1.06 | 0.45| 0.42| 0.32 | 0.29 | 0.12 | 0.03
1 t 334 594 | 6.79| 6.43| 6.35| — 3.42 | 1.65 | 0.68 | 0.23 t t
2 t 427 446 | 422 | 417| 510 — 4.18 | 1.33 | 0.58 | 0.12 t t
3 0.39 | 3.24| 6.43| 578 | 6.57| 568 | — 3.13| 145 | 0.66 | 0.24 | 0.14 t
200 4 028 | 361 | 6.77| 8.12| 7.07| 6.64 | — 454 | 2,18 | 1.11 | 0.36 | 0.12 t
5 1.57 [10.55| 9.89 | 7.59 | 5.82| 4.53| — 2.90 | 1.48 | 0.75 | 0.26 t t
mean 045 | 500 | 6.70 | 6.50 | 6.01 | 5.66 | — 3.63 | 1.62 | 0.76 | 0.24 t t
+SD 0.65 | 3.13| 1.99| 1.55| 1.12| 0.87 | — 0.70 | 0.33 | 0.21 | 0.09
1 263 | 697 | 6.60| 6.36| 6.91 | 840 | — |[12.65]| 5.05 | 2.14 | 0.69 | 0.25 t
2 2.16 | 14.64 | 16.88 | 14.02 | 10.89 | 8.57 | — 522 | 2.48 | 1.21 | 0.43 | 0.16 t
3 1.05 [ 9.98112.89|11.94 | 9.60 | 8.67 | — 5.83 | 3.41 | 1.73 | 0.37 t t
400 4 t 2.72 | 10.00 | 14.05 | 16.93 | 15.22 | — |10.00 | 5.33 | 2.67 | 0.68 t t
5 3.48 | 10.93 | 18.39 | 18.25 | 15.66 | 12.14 | — 7.15| 3.40 | 1.83 | 0.57 | 0.21 t
mean 1.86 | 9.05]12.95 | 12.92 | 12.00 | 10.60 | — 8.17 | 3.93 | 1.92 | 0.55 | 0.12 t
+SD 136 | 447 | 4.85| 433 | 420 | 3.02| — 3.11 ] 1.21 | 0.54 | 0.14 | 0.12

t: Trace

—: Not collected
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R RBMEMTE R % Table 61278 L 72
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LU269+38(THNBHEELEZEIRDON LD 72,
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4. E@Ex5e0RpHit

EBRSBICBIIARDBES L URPHREKL
Table 7, 8IZRL7,

RPBEIX, BREEELRFHRO~-2BEMIEY
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Fig. 9. Plasma concentrations of loracarbef after

single oral administration.

Table 6. Pharmacokinetic parameters of loracarbef after single oral administration

Dose Volunteer Tmax Cmax Tir ClVF Vdss/F AUCo-~ MRT
(mg) no. (h) (ug/ml) (h) (€/h) © (»g'h/ml) )
1 0.50 6.17 0.955 12.7 16.9 7.88 1.33

2 0.75 5.47 0.858 12.5 20.3 8.02 1.62

3 1.00 3.28 1.03 19.5 35.5 5.12 1.82

100 4 0.75 4.96 0.917 15.4 24.3 6.51 1.58
mean 0.75 4.97 0.940 15.0 24.3 6.88 1.59

+SD 0.20 1.23 0.072 3.3 8.1 1.36 0.20

1 1.00 6.79 1.08 14.0 26.7 14.2 1.91

2 1.50 5.10 0.866 16.2 29.5 12.3 1.82

3 1.25 6.57 1.50 14.9 31.1 13.4 2.09

200 4 1.00 8.12 1.21 11.6 24.8 17.3 2.14
5 0.50 10.6 1.21 12.5 21.8 16.0 1.74

mean 1.05 7.44 1.17 13.8 26.8 14.6 1.94

+SD 0.37 2.07 0.23 1.8 3.7 2.0 0.17

1 2.00 12.7 1.29 13.2 31.5 30.4 2.39

2 0.75 16.9 1.37 14.6 26.1 27.4 1.79

3 0.75 12.9 0.931 15.5 29.9 25.9 1.93

400 4 1.25 16.9 1.01 113 24.9 35.5 2.20
5 0.75 18.4 1.28 11.6 22.0 34.5 1.90

mean 1.10 15.6 1.18 13.2 26.9 30.7 2.04

+SD 0.55 2.6 0.19 1.8 3.8 4.2 0.25
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B, ZORBRORPIBREIX, 636.3+1756, 1425.4
1515438 & 1726893 +12284ug/mlTdh » 77 ¥
72, BREEL LIRS H2BEME £ TIRSED50% LA
EARPICHER SN, &5 %2480 T TORBHEI
#3100, 2008 & M400mgHi[E#z 5 TENFNI1.5
+33, 9351398 LU91.9+36%¢ %D, BWR
kit R LR L7,

5. CCLEDIt#

LCBF 200mg ¥ 7213CCL 250mg % ZEfE RS |2 B Ml % 5-
L, cross-overiEIZ X DA OMFFBREHSL B LV
R e % HBRET L 72,
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JEEEHERS % Table 98 & UFig. 1212, & SHIZEYMERE
SRR RS R % Table 101277 L 72,
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+2.07pg/mlDCmaxiZE L7, —F, CCL250mgik5-
T3k 51%0.650 £ 0.224 12557 £ 1.81 g/ ml D
CmaxiZ3 L 720 AUCo-«iZLCBF$ L 'CCL¥Z5 T %
NFEN1461£208 X 16.78+0.764g-h/mlTH - 7,
I/, 287077 X(CUF)IE, FnFh13.8t
1.8 8L 1 37.314.3¢/h&, LCBF OCI/FIZCCLOH
1/3T& » 7= F3i & B B (MRT) & LCBF T 1.94
+0.1780, CCLT1.54+0.44FMTh 572,

WHIORFIREDB L ORFHEMZE % Table 11, 1218
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Fig. 11.  Correlation between AUCo-~ and dose of

loracarbef after single oral administration.

B, 51424050 F TORPHEMFIZLCBFA793.5
+3.9, CCLA54.8+13.8% Tdh H, LCBFIZCCLIZI
~N, BVWRPHERER L7,

6. BEOHE
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loracarbef after single oral administration.

Fig. 10.
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Table 7. Urinary concentrations of loracarbef after single oral administration
Dose Volunteer Urinary concentration (ug/ml)
(mg) no. 0h~2h 2h~4h 4h~6h 6h~8h 8h~10h 10h~12h 12h~241h
1 755.9 121.7 29.0 4.0 4.5 2.4 t
2 683.2 235.5 44.9 16.4 8.0 2.7 t
3 729.2 369.4 121.6 12.1 7.8 7.2 t
100 4 376.7 56.2 475 22.4 6.9 2.8 t
mean 636.3 195.7 60.8 13.7 6.8 3.8 t
+SD 175.6 137.5 41.4 7.7 1.6 2.3
1 1012.9 424.7 186.9 4.3 20.8 12.1 2.2
2 1432.7 1067.4 135.6 31.3 12.7 24.6 t
3 1106.0 477.8 36.7 30.9 14.4 5.4 1.9
200 4 4454.9 — 516.0 108.2 25.4 7.3 3.2)
5 2149.8 245.6 500.3 58.9 12.1 t t
mean 1425.4 553.9 214.9 41.4 15.0 10.5 1.0
+SD 515.4 356.5 200.2 13.3 4.0 10.6 1.2
1 1335.7 871.6 271.7 136.2 28.6 12.0 14
2 2659.3 399.0 320.0 103.1 21.3 8.0 2.6
3 2449.3 1468.3 385.5 91.7 33.3 10.9 1.7
400 4? 3809.8 1762.2 511.5 106.8 27.8 11.0 2.5)
5 4312.9 1264.2 149.7 78.2 20.2 4.3 2.0
mean 2689.3 1000.8 281.7 102.3 25.9 8.8 1.9
+SD 1228.4 471.4 99.6 24.8 6.2 3.4 0.5
t: Trace  a): This volunteer wasn’t included in calculation of the mean, because his urine couldn’t be collected properly.

b): Urine volume 0 ml

Table 8. Urinary excretion of loracarbef after single oral administration

Dose | Volunteer Urinary excretion (% of dose)
(mg) no. Oh~2h [ 2h~4h | 4h~6h | 6h~8h | 8h~10h | 10h~12h | 12h~24h | 0h~24h
1 75.9 13.8 3.9 1.3 0.4 0.2 t 95.1
2 64.9 21.2 4.5 14 0.5 0.3 t 92.8
3 58.3 19.6 6.1 2.1 0.7 0.4 t 87.2
100 4 69.7 13.2 5.5 1.7 0.6 0.3 t 90.9
mean 67.1 17.0 5.0 1.6 0.6 0.3 t 91.5
+SD 7.3 4.0 1.0 0.4 0.1 0.1 33
1 62.3 24.4 4.7 1.8 0.6 0.3 0.6 94.7
2 59.5 24.0 4.7 0.7 0.4 1.0 t 90.4
3 60.8 21.5 5.3 1.5 0.5 0.2 0.5 90.3
200 (4® 44.5 b 27.1 2.4 0.6 0.4 0.4 75.5)
5 55.9 7.4 33.0 1.6 0.5 t t 98.4
mean 59.6 19.3 11.9 14 0.5 0.4 0.3 93.5
+SD 2.7 8.1 14.1 0.5 0.1 0.4 0.3 39
1 39.7 43.8 7.8 2.5 0.9 0.3 0.3 95.4
2 64.5 4.6 214 1.5 0.5 0.1 0.4 93.0
3 51.4 28.6 8.6 2.3 0.7 0.4 0.4 92.3
400 (4® 44.8 33.0 8.7 2.9 1.0 0.4 0.4 91.2)
5 52.8 23.7 6.6 2.3 0.8 0.1 0.5 86.8
mean 52.1 25.2 11.1 2.2 0.7 0.2 0.4 91.9
+SD 10.1 16.2 6.9 0.4 0.2 0.2 0.1 3.6
t: Trace a): This volunteer wasn’t included in calculation of the mean, because his urine couldn’t be collected propetly.

b): Urine volume 0 ml
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Tzo LD LMOREWBERERE/ ST X — 5 —I3HEE
(p<0.05)IERD LNz 5 720

R BEIZEERES TREZ0-2HEIRKLSE ] —®— Loracarbef
, ThICHL, BEEKS TII2~4BM» KD &H 1 ——0— Cefaclor
otzo EEEEBIUVEKZREIIBIT AR5 H%24KH ’
FCORPHEMZFIL958+3.88 L 1889.8+11.4% T
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Table 9. Plasma concentrations of loracarbef or cefaclor after single oral administration

Dose Volunteer Plasma concentration (xg/ml)
(mg) no. 0.25h|0.50h|0.75h[1.00h|1.25h [1.50 h |2.00 h |3.00 h |4.00 h [ 6.00 h | 8.00 h [ 12.00 h
1 t 334 | 594 | 6.79 | 6.43 | 6.35 | 3.42 | 1.65 | 0.68 | 0.23 t t
2 t 427 | 446 | 4.22 | 4.17 | 5.10 | 4.18 | 1.33 | 0.58 | 0.12 t t
Loracarbef | 3 039 | 324|643 | 578 | 6.57 | 5.68 | 3.13 | 1.45 | 0.66 | 0.24 | 0.14 | t
200 4 0.28 3.61 | 6.77 | 8.12 7.07 | 6.64 | 4.54 | 2.18 | 1.11 0.36 | 0.12 t
5 1.57 | 1055 | 9.89 | 7.59 | 5.82 | 4.53 | 2.90 1.48 | 0.75 | 0.26 t t
mean 0.45 5.00 [ 6.70 | 6.50 | 6.01 5.66 | 3.63 1.62 0.76 | 0.24 t t
+SD 0.65 | 3.13| 199 | 1.55 | 1.12 | 0.87 | 0.70 | 0.33 | 0.21 | 0.09
1 1.85 | 4.12 | 3.59 | 2.90 | 3.27 | 3.75 | 2.10 | 0.41 | 0.15 t t t
2 0.19 5.36 | 3.83 | 2.15 | 1.52 | 1.00 | 0.63 | 1.14 | 0.48 t t t
Cefaclor 3 t 029|219 | 3.71 | 3.56 | 2.43 | 1.12 | 0.91 | 0.40 t t t
250 4 0.38 | 3.88| 6.51 | 543 | 3.94 | 259 | 1.21 | 0.41 | 0.14 t t t
5 1.11 8.15| 6.35 | 3.95 | 2.26 | 1.48 | 0.62 | 0.23 | 0.10 t t t
mean 0.71 4.36 | 4.49 | 3.63 | 2.91 2.25 | 1.14 | 0.62 | 0.25 t t t
+SD 0.77 2.84 | 1.88 1.23 1.00 1.07 | 0.60 | 0.39 | 0.17
t* Trace
Table 10. Pharmacokinetic parameters of loracarbef or cefaclor after single oral administration
Dose Volunteer Tmax Cmax T2 ClUF Vdss/F AUCo-w MRT
(mg) no. (h) (ug/ml) (h) (e/h) © (ug-h/ml) (h)
1 1.00 6.79 1.08 14.0 26.7 14.2 1.91
2 1.50 5.10 0.866 16.2 29.5 12.3 1.82
Loracarbef 3 1.25 6.57 1.50 14.9 31.1 134 2.09
200 4 1.00 8.12 1.21 11.6 24.8 17.3 2.14
5 0.50 10.6 1.21 12.5 21.8 16.0 1.74
mean 1.05 7.44 1.17 13.8 26.8 14.6 1.94
+SD 0.37 2.07 0.23 1.8 3.7 2.0 0.17
1 0.50 4.12 0.525 33.3 46.0 7.51 1.38
2 0.50 5.36 0.801 41.4 76.6 6.04 1.85
Cefaclor 3 1.00 3.7 1.08 42.0 89.0 5.96 2.12
250 4 0.75 6.51 0.643 33.2 42.8 7.52 1.29
5 0.50 8.15 0.760 36.4 37.9 6.86 1.04
mean 0.650 5.57 0.762 373 58.5 6.78 1.54
+SD 0.224 1.81 0.208 4.3 22.8 0.76 0.44
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Table 11. Urinary concentrations of loracarbef or cefaclor after single oral administration
Dose Volunteer Urinary concentration (ug/ml)
(mg) no. Oh~2h 2h~4h 4h~6h 6h~8h 8h~10h 10h~12h 12h~24h
1 1012.9 424.7 186.9 44.3 20.8 12.1 2.2
2 1432.7 1067.4 135.6 31.3 12.7 24.6 t
Loracarbef 3 1106.0 477.8 36.7 30.9 14.4 5.4 1.9
200 @ 4454.9 —» | 516.0 108.2 25.4 7.3 3.2)
5 2149.8 245.6 500.3 58.9 12.1 t t
mean 1425.4 553.9 214.9 41.4 15.0 10.5 1.0
+SD 515.4 356.5 200.2 13.3 4.0 10.6 1.2
1 786.6 147.1 38.6 4.1 2.0 24 1.0
2 817.1 208.2 83.7 10.6 3.0 24 1.1
Cefaclor 3 517.5 155.3 40.2 15.6 7.4 2.8 t
250 @ 1531.4 | 4417 64.2 13.0 3.1 1.3 t)
5 3044.5 393.7 48.5 7.0 1.8 t t
mean 1291.4 226.1 52.8 9.3 3.6 1.9 t
+SD 1176.4 115.0 21.1 5.0 2.6 1.3
t: Trace  a): This volunteer wasn'’t included in calculation of the mean.  b): Urine volume 0 ml
Table 12. Urinary excretion of loracarbef or cefaclor after single oral administration
Dose Volunteer Urinary excretion (% of dose)
(mg) no. Oh~2h |(2h~4h |[4h~6h |[6h~8h [8h~10h |10h~12h | 12h~24h |0h~24h
1 62.3 24 4 4.7 1.8 0.6 0.3 0.6 94.7
2 59.5 24.0 4.7 0.7 0.4 1.0 t 90.4
Loracarbef 3 60.8 | 21.5 5.3 1.5 0.5 0.2 0.5 90.3
200 @ 44.5 b | 271 24 0.6 0.4 0.4 75.5)
5 55.9 7.4 33.0 1.6 0.5 t t 98.4
mean 59.6 19.3 11.9 1.4 0.5 0.4 0.3 93.5
+SD 2.7 8.1 14.1 0.5 0.1 0.4 0.3 3.9
1 36.2 8.8 1.1 0.1 0.1 0.0 0.2 46.5
2 37.6 22.5 5.5 0.4 0.1 0.1 0.2 66.3
Cefaclor 3 207 | 11.8 6.4 0.5 0.2 0.1 t 39.6
950 @ 58.2 8.8 1.3 0.3 0.0 0.1 t 68.7)
5 60.9 4.7 0.9 0.2 0.1 t t 66.7
mean 38.9 12.0 3.5 0.3 0.1 0.1 0.1 54.8
+SD 16.6 7.6 2.9 0.2 0.1 0.1 0.1 13.8
t: Trace  a): This volunteer wasn’t included in calculation of the mean.  b): Urine volume 0 ml
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Table 13. Plasma concentrations of loracarbef after single oral administration in the fasting or non-fasting state

State Volunteer Plasma concentration (ug/ml)
no. 0.5h |0.75h {1.00h |1.25h |1.50h [1.75h |2.00h [ 3.00 h | 4.00 h [ 6.00 h | 8.00 h [ 12.00 h
1 3.20 343 | 419 | 733 | 7.62 | 558 | 4.12 | 2.08 | 0.84 | 0.24 | 0.11 t
2 4.38 5.20 | 11.33 | 9.99 | 6.19 | 6.04 | 5.01 | 2.73 | 1.17 | 0.48 | 0.14 t
3 5.85 | 12.96 | 12.23 | 7.73 | 6.23 | 3.79 | 3.27 | 149 | 0.79 | 0.24 | 0.11 t
Fasting 4 6.55 | 10.10 | 10.67 | 11.02 | 7.57 | 5.64 | 4.60 | 1.78 | 0.64 | 0.26 | 0.12 t
5 0.95 4.79 | 10.12 | 10.55 | 8.06 | 5.86 | 4.77 | 2.20 | 1.11 | 0.33 | 0.14 t
6 5.65 765 | 9.00 | 815 6.77 | 595 | 3.94 | 1.99 | 0.86 | 0.27 | 0.13 t
mean 4.32 7.36 | 9.59 | 9.13 | 7.07 | 548 | 4.29 | 2.05 | 0.90 | 0.30 | 0.13 t
+SD 2.10 3.62 | 2.8 | 158 | 0.79 | 0.85 | 0.64 | 0.42 | 0.20 | 0.09 | 0.01
1 0.57 214 | 4.15| 4.96 | 5.09 | 3.41 | 3.21 | 3.95 | 2.46 | 0.65 | 0.16 t
2 0.10 0.71| 155 | 2.15| 2.52 | 2.81 | 2.65 | 3.09 | 2.36 | 1.50 | 1.14 0.11
3 1.07 4.00 | 722 | 6.39 | 440 | 432 | 3.76 | 2.59 | 1.13 | 0.31 | 0.11 t
No‘n- 4 t t 0.17 | 041 | 095 | 1.19 | 1.18 | 3.01 | 4.45 | 097 | 0.24 t
fasting 5 t t 038 | 086 | 1.29 | 235 | 3.03 | 452 | 2.91 | 0.98 | 0.29 t
6 t t t| 0.13 ] 0.55 | 2.15 | 3.27 | 4.26 | 3.72 | 1.02 | 0.30 t
mean 0.29 1.14 | 225 | 2.48 | 247 | 2.71 | 2.85 | 3.57 | 2.84 | 0.91 | 0.37 t
+SD 0.44 163 | 2.89 | 2.61 | 1.90 | 1.08 | 0.89 | 0.78 | 1.16 | 0.40 | 0.38
t: Trace

Table 14. Pharmacokinetic parameters of loracarbef after single oral administration in the fasting or non-fasting state

State Volunteer Tmax Cmax Tz CI/F Vdss/F AUCo-~w MRT
no. (h) (ug/ml) (h) (¢/h) ©) (ug-h/ml) (h)

1 1.50 7.62 1.36 13.4 28.8 15.0 2.15

2 1.00 11.3 1.31 9.85 21.3 20.3 2.16

3 0.75 13.0 1.41 10.8 18.8 18.5 1.74

Fasting 4 1.25 11.0 1.66 9.88 17.8 20.2 1.80
5 1.25 10.6 1.34 11.0 23.9 18.1 217

6 1.00 9.00 1.47 11.0 21.5 18.2 1.95

mean 1.13 10.4 1.43 11.0 22.0 18.4 2.00

+SD 0.26 1.9 0.13 1.3 4.0 1.9 0.19

1 1.50 5.09 1.01 12.1 35.6 16.5 2.94

2 3.00 3.09 1.52 11.3 52.4 17.6 4.64

3 1.00 7.22 1.19 13.8 32.2 14.5 2.33

Non- 4 4.00 445 0.949 14.7 59.2 13.6 4.03
fasting 5 3.00 4.52 1.20 13.6 51.4 14.8 3.78
6 3.00 4.25 1.10 13.0 50.3 15.4 3.87

mean 2.58 4.77 1.16 13.1 46.9 15.4 3.60

+SD 1.11 1.37 0.20 1.2 10.6 1.4 0.83
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IEEBEXAEL TV 5, CCLOIDRESR KEKILE
BLAZEIZE), BREBFEDOONIDZ Lk
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Table 15. Urinary concentrations of loracarbef after single oral administration in the fasting or non-fasting state

State Volunteer Urinary concentration (ug/ml)
no. Oh~2h 2h~4h 4h~6h 6h~8h 8h~10h 10h~12h 12h~24h
a» 1100.8 492.6 183.1 54.5 12.8 2.6 1.1)
2 1100.0 1079.7 394.8 103.9 45.1 7.5 1.2
3 536.7 130.2 100.7 67.4 12.3 2.6 1.0
Fasting 4 2441.4 700.3 115.0 42.5 13.9 5.4 t
5 1270.9 823.1 241.8 58.2 41.9 10.4 4.5
6 3027.2 1214.4 346.1 77.7 20.6 5.8 1.0
mean 1675.2 789.5 239.7 69.9 26.8 6.3 1.5
+SD 1025.4 420.9 132.5 23.0 15.6 2.9 1.7
a2 949.4 1143.5 606.7 117.6 21.9 7.2 1.6)
2 906.5 1242.7 884.7 362.7 133.2 32.9 7.7
3 337.4 246.0 93.4 21.7 5.8 2.7 t
NOP' 4 126.7 1006.4 421.0 103.2 29.1 8.8 2.1
fasting 5 120.1 696.2 436.9 148.1 20.9 6.3 1.8
6 149.3 966.2 565.3 114.2 20.2 3.8 t
mean 328.0 831.5 480.3 150.0 41.8 10.9 2.3
+SD 335.6 380.4 285.4 127.6 51.8 12.5 3.2
t: Trace  a): This volunteer wasn’t included in calculation of the mean.

Table 16. Urinary excretion of loracarbef after single oral administration in the fasting or non-fasting state

State Volunteer Urinary excretion (% of dose)

no. Oh~2h | 2h~4h |4h~6h |6h~8h |8h~10h | 10h~12h | 12h~24h [ Oh~24h

a 95.2 20.9 6.5 2.1 0.7 0.2 03 126.0)

2 63.3 22.7 7.5 2.2 0.9 0.6 0.3 97.5

3 77.8 15.3 1.8 4.3 0.6 0.2 0.3 100.2

Fasting 4 54.9 26.3 6.0 1.8 0.6 0.3 0.0 89.8

5 57.2 25.9 9.3 0.6 0.9 0.3 1.4 95.6

6 62.1 24.3 6.1 2.1 0.8 0.3 0.2 95.9

mean 63.1 22.9 6.1 2.2 0.8 0.3 0.4 95.8

+SD 8.9 4.5 2.8 1.3 0.2 0.2 0.6 3.8

a 28.0 45.7 18.2 5.0 1.2 0.6 0.4 99.2)

2 15.4 34.2 19.9 14.7 9.2 2.2 1.8 97.4

3 455 35.7 8.9 2.4 0.6 0.3 0.0 93.4

Non- 4 5.7 41.8 11.6 7.5 2.2 0.7 0.4 69.8

fasting 5 9.9 52.2 20.8 6.7 0.2 0.7 1.1 91.5

6 7.1 48.3 31.1 8.0 1.9 0.5 0.0 96.9

mean 16.7 424 18.5 7.9 2.8 0.9 0.7 89.8

+SD 16.5 7.8 8.7 4.4 3.7 0.8 0.8 114

a): This volunteer wasn’t included in calculation of the mean.
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DREBRICBWTH —FBKEK, BILEZEORE 0
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BLDEEZONLERFEIED SNTAFOBEMMN
HS ¥ (WA

PR BhRE T3 LCBF B0l #% 5- 1% 0D Il 4% il BE 13 %
2 ER L, Tmaxid# 1B TCmaxB L LAUCo--13
BEBELHIZHEAL, 100mgh 5400mgDIX5ED

HWETHEEMSIRD LN, T72, T2 3018
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LCBF 200mgHi[al#%5 & CCL 250mg¥ m#%5 % H#
ThHE, Tmaxid Z N ZFN1.0538 X 170.650 B,
Cmax|37.4438 X U5.57ug/ml £ LCBFD E M EBIETH
), AUCo-=1214.63 X 16.784gh/ml & LCBFIXCCL
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Fig. 14. Plasma concentrations of loracarbef during and after multiple oral
administrations (200 mg x 3/day for 7 days).

20 e Observed
— Calculated
15
E
1)
3
g
S 104
s 0 b
% \
g L ]
(=]
o
5 .
°\ -
! \
\I b \.
- 1
0 24 48 72 96 120 144 168

Time (h)

Fig. 15. Plasma concentrations of loracarbef during and after multiple oral
administrations (400 mg x 3/day for 7 days).
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Table 19. Pharmacokinetic parameters of loracarbef during and after multiple administration

Mean +SD

Dose Administration Tmax Cmax Tir CVF Vdss/F AUCo-~ MRT
(mg) (h) (ug/ml) (h) (¢/h) (4] (ug-h/ml) (h)
1st 1.17 8.89 1.30 10.8 23.6 18.9 2.14

0.68 3.31 0.16 2.0 9.9 2.9 0.58

200 10 th 0.917 9.21 1.14 11.6 22.5 17.7 1.93
0.204 2.62 0.16 2.0 5.0 2.9 0.24

19 th 0.917 9.71 1.28 11.7 234 17.9 1.94

0.204 3.64 0.29 2.7 11.0 4.4 0.50

1st 1.10 18.3 1.19 11.9 21.6 34.0 1.82

0.55 3.8 0.11 1.6 5.7 4.0 0.48

400 10 th 1.20 14.3 1.10 12.3 24.6 33.4 2.01
0.45 2.8 0.17 2.1 5.4 7.2 0.35

19 th 1.30 14.3 1.25 12.7 26.5 32.5 2.06

0.67 5.1 0.12 2.6 7.4 6.8 0.23
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Table 22. Urinary excretion of loracarbef during and after multiple oral administrations

Volunteer Urinary excretion (%)
Dose
no. Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
1 94.4 99.7 91.7 86.8 90.0 99.3 90.7
3 86.2 96.6 90.4 94.8 97.6 96.0 99.4
200 mg x 3/day 4 92.6 96.6 94.3 90.3 90.2 95.6 99.9
for 7 days 6 88.5 72.5 93.3 91.3 94.9 91.2 90.6
7 92.7 98.1 95.5 92.1 88.9 88.7 99.9
9 91.7 95.6 97.0 91.9 95.7 90.3 98.3
mean 91.0 93.2 93.7 91.2 92.9 93.5 96.5
+SD 3.1 10.2 2.4 2.6 3.6 4.1 4.5
2 94.2 97.6 85.8 96.5 72.59 92.1 103.0
3 92.1 95.7 90.6 97.9 97.1 96.9 98.4
400 mg x 3/day 4 94.4 92.9 88.3 90.9 88.6 88.1 102.1
for 7 days 8 9.1 94.8 92.0 96.6 101.0 95.3 M4
9 90.3 92.1 89.5 91.3 93.5 90.8 98.4
mean 93.0 94.4 89.2 94.6 95.1 92.6 99.3
+SD 1.8 2.1 2.4 3.3 5.3 3.5 3.4
a): This datum wasn’t included in calculation of the mean, because his urine couldn’t be collected properly.
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Fig. 16. Bioautogram of human plasma after single oral
administration of loracarbef (200 mg).

1:05h,2:1h,3:1.5h,4:2h

Solvent : 2M sodium acetate: methanol=

TLC : KC\gF (Whatman)
Organism: M. luteus PCI-1001
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Fig. 17. Bioautogram of human urine after single oral

Solvent
TLC

administration of loracarbef (200 mg).
2:0-2h,4:2-4h,6:4-6h, 8:6-8h

: 2M sodium acetate: methanol=6:4
: KC,gF (Whatman)
Organism: M. luteus PCI-1001
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Table 23. Plasma protein binding of loracarbef after single oral administration
Dose Volunteer Binding (%) mean+SD
(mg) no. 1h 2h 4h 6h
1 36.7 27.2 33.8 39.1 34.2+ 51
2 39.1 34.9 39.7 25.0 34.7+ 6.8
3 30.3 39.0 43.9 54.2 41.9+10.0
200 4 36.1 31.7 35.1 38.9 35.5% 3.0
5 354 35.5 38.7 42.3 38.0+ 3.3
mean * SD 35.5+3.2 33.7t4.4 38.2+4.0 39.9+10.4 36.8+ 6.2
1 33.5 314 374 42.0 36.1% 4.7
2 36.2 37.0 42.1 46.5 40.5+ 4.8
3 34.9 36.4 37.0 27.0 33.8+ 4.6
400 4 37.1 37.9 36.7 32.4 36.0% 2.5
5 32.8 40.3 40.4 35.1 372+ 3.8
mean * SD 34.9+1.8 36.6+3.3 38.7+2.4 36.6+7.7 36.7+ 4.3
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Phase I study of loracarbef

Kohya Shiba
The Second Department of Internal Medicine, The Jikei University School of Medicine,
3-25-8 Nishishinbashi, Minato-ku, Tokyo 105, Japan

Satoshi Kobayashi
Pharmaceutical Research Laboratories, Kyowa Hakko Kogyo Co., Ltd.

The safety and pharmacokinetics of loracarbef (LCBF), a new carbacephem derivative, were
examined in 34 healthy male volunteers in a single- or multiple-dose study. In the single-dose
study, subjects were administered an oral dose of 100, 200 or 400 mg. In the multiple-dose study,
subjects were divided into two groups for LCBF treatment and for placebo treatment. The subjects
from the active and placebo groups were administered 200 mg or 400 mg of LCBF or placebo t.i.d.
for 7 days.

1. No changes attributable to LCBF were observed in clinical signs and symptoms, physical
tests, laboratory tests, antihemorrhage-coagulation tests or renal function tests in any study.

2. The plasma concentration of LCBF peaked at about 1h after single dosing and decreased with
a half life of 0.94~1.18 h. After doses of 100, 200 and 400 mg, AUC were 6.88, 14.6 and 30.7
#g+h/ml and urinary recovery was 91.5, 93.5 and 91.5% of the dose, respectively.

3. The decrease in peak plasma concentration and prolongations of Tmax and MRT in the fed
state were significantly different compared with the fasting state. No difference in urinary
recovery rate was found in either state.

4. No accumulation of LCBF in plasma was observed after multiple administrations of LCBF
(200 mg or 400 mg t.id.) for 7 days

5. Active metabolites of LCBF were not detected in plasma or urine.



