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Lenampicillin (KBT-1585) DGR —FHz B

FREXFERRE-BERHES
BREHREEFHREYLE

BEBFHERENLEHEIC, 73 /v Ir~=yYv (ABPC) O prodrug T3»H?% Lena-
mpicillin (KBT-1585, LAPC) Dk  TOEAM & EHEHEEIC OV THRET LT

BERERER (54) Tk KBT-1585 250mg (250mg JiffigEx 1) 3 X U° 500mg (250mg 7)
ligEx 2) R BMEERCRORE Ui, Bk S5R5% (64) Tk KBT-1585 250mg Jiffife%
1E 1418408 (BEKS XORER), Ast25 ARERS L, hiERxSRRIT, BRI
ERRCTREMETER LIBREM Ui,

MER5RRICKT S ABPC OFHMmiEHIREH#SIY, HE5% 1MHMTE-7 kb, E—7
EFREEVE 250mg 5T 4.86pg/ml, 500mg 5T 10.45pg/ml #7RL, BEKFESEDLN
720 DAETARER & AW FHERIA 1 A2 D » TR L7co —5 ABPC o R Bt 250mg,
500mg %5 & BT 0~ 2R TRIEL, HEHLEMECTORFRPENEE, VWihoy
LEHBREEDH0%T, TORERKZSH4FEETICHE S,

EHE SRR TO ABPC Mg hiBE#ISIE, HERS LREKRETRERKO 52— v
&L, 1, 5, 9, 13, 17, 21, 250 B 054 2 BRIED MiE R IREE S X C°24F§fH Z & © ABPC [R
FRERERIZIE—ETH -7 & X D ENOEFUAAIIEED Shied -7,

RREERSRE, EHEKSHAR L DCBMERR, B¥WTRS XUEBHRRREM R TO

KBT-1585 iz X 2 RHEIBD LN, -7

Lenampicillin (5-methyl-2-oxo-1, 3-dioxolen-4-yl)
methyl (2S, 5R, 6R)-6-[(R)-2-amino-2-phenylacetam-
ido]-3, 3-dimethyl-7-oxo-4-thia-1-azabicyclo [3. 2. 0]
heptane-2-carboxylate hydrochloride AT, KBT-1585
1, B8 () EEMERCTHLLBERIhATVE
VY v prodrug TH %, HEDT v EY Y v prodrug
TYEY YV 2RDANEX Y VECHET D RERTF
KBRRFPEEES LRL TV AT ALTH DO
L, KBT-1585 x4 DB KERTF» & 4T 558
tEEOEE [(5-methyl-2-oxo-1, 3-dioxolen-4-yl)
methyl] 2%F L (Fig.1), T omAkSBREMIT LT E
FREERT 5 2 L& acetoin ¥ X U° 2, 3-butanediol
KRBT D LHBR/YUTHBY,

KBT-1585 133tk 07 v ¥ & ¥ v prodrug %, &0

Fig. 1 Chemical structure of KBT-1585
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(5-Methyl-2-oxo0-1, 3-dioxolen-4-yl)methyl-(2S, 5R, 6R)
-6-C(R)-2-amino-2-phenylacetamido}-3, 3-dimethyl-7-o-
Xo-4-thia-1-azabicyclo (3.2.0] heptane-2-carboxylate
hydrochloride

BEHNBEX YV BRINEh, MKIBCXDTVEY YV
LW HBENERET 5, 37, BBEBAKIVWTE
ETHH, BHEMELZEDRL T LT XY RIGRERE
& 7> biocavailability BV E VbR T3,
HETRTCRBEERZIRE LaE—HARRD 17
TbhTxy, FAOLLE L ENHIBERFI T LD
CHERBREZE L7, RAMMIIMMETE8 A238 XY
9B7THTH .
L X B 5 &

1. #HEREDEIR

$hEs (bR EEMEFB IOCEBRES (K) BFA
XY FEEL-EBEE AL, KBT-1585 Ok K & &
Bk, ZRETOF—HERBROBR", SEORRD BN,
BEXSIVCNBTCOWTHA LK, TOBREBTEHRAR
ADEMERELEEDOF,» S, 1HAUAOEES
FIOEE, LEMMIORZ U —=v I/ RBROERK
E%F = v 7 LEFEORVWELNLAZHRE L LTRIRL
7’1"_0
WHREIERRASF 11 ATERMIT 22~38 5%, &
VX 165~174cm, {hE ¥ 49~6Tkg Toh -7 (Table 1),
2. FEREABIVCERSE

18eh KBT-1585 #7 vy v LT 250mg 73
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Table 1 Characteristics of volunteers

Volunt Age Height Weight
Group No. olunteer (vears) (cm) (kg)
1 S. S. 25 167 64
2 M.A. 25 168 61
Single 3 U. S 38 165 59
dose 4 S. K. 27 ) 173 67
studies 5 O.M. 34 170 65
Mean 29.8 168.6 63.2
(+S.D) (+5.9) (+3.0) (£3.2)
1 H.M. 25 170 56
2 S. T. 32 174 54
3 Y. A. 25 172 60
Multiple
4 K. T. 30 169 65
dose .
5 I H. 22 170 65
studies
6 M.A. 33 167 49
Mean 27.8 170.3 58.2
(+S.D) (+4.4) (£2.4) (+6.4)

Mz&BFTH7 4 ha— +ERFER LY,

BEBBEKMEARTHS 250mg & 500mg/[H &
L7zo BEEHRSEETI: KBT-1585 250mg 35 k0% 500
mg, EFRIXSHTII1E 250mg 1 H4 6, BEKB X
OB 1AM (B5t25E) RERE Lo B
Flvd 200ml D7k & & IR L,

3. HMBRAFXrJa.—n

B[R 58 (Fig.2) v 250mg, 500mg X 3 ic[F—
WERE (54) Tt ol /5% 250mg 35 X U 500mg
BERBRATE O/ RIBRBBRE~OEErEXF -2 L
U, TR OF %I EAINAR 2 R4 T OB
B KR L, ZOMZEHER - 8K (2—t
—, FIZ, BEREAELE) & Ui, %7, 250mg 53
B 500mg #5505 ¥ T OWREMIRNE, AHKIOFES
KRR BT 2B — £ 72 5O EETOE—FRER
FRD X0 24 BRI E Lo

B 5RR (Fig 3) 12 6 ADWREIT T » 720
BERBSEIVARKTETH BT I L LD i
RORBRFMZ—EICL, 5 ﬁFﬂﬁFﬁﬁﬁ‘C’CﬂEm Lo 75
BUEEE I XL CREBESHORRRFA—& (35—
b—=A b 1%, 4% 200m], THIME) &L, Mikrh
RERELXENR T 5 #E, 5 9, 13, 17, 21, H&KE
(25 B) {5 0ERE5% 2R TOER - Bk
L7, ZOMMIERER - K& L,

EERE, Rifl, RRLEDRY T . — ik Fig. 2,

Fig.3 WRT LBV TH B, BREFBITOWTiE Table
2B Yo IRBAERID promoiety HHDFRIHH M
acetoin REHEMUMEBETHBY hdy v THEIVREE
DEVEHEEEBDELEIPIOVWTL F = v 7L
2o

4. REAERAR O

MiEFRERIED /D, MEHRERER T i Fig.2 ©
RT XS, %54, #51% 15 min, 30 min, lhr, 2hs,
4hr 35X 6hr HZRM L7z, REEHIRSET, 8BS
#® 0~2, 2~4, 4~6, 6~8, 8§~12 BICI2
~24 FRERIDOMR TR L,

ERIZSARTIE Fig. 3 KRT X5, ¥EE S5 &
B LUK ERE, B53T, $%54% 15min, 30min,
lhr, 2hr, 4hr, 8hr (RIXEREDS) IWRML%, Fi 5,
9, 13, 17, 21 EIEDKRE%E 2 Refi% 0 28R 1M Lo
RAEHZ0~6, 6~12 % X% 12~24 ERSRIGIC T
BERIR L7,

R U7cMky, 1ReRKE SR LA 8 L miga R
WIRBEBISE £ CHESRE Lice 27-RBABITOVWTIE
BRI L.

5. FEIREERIEL

ABPC IREEBIEVE, BEEMLFENCTH 5 » o
AEHER#% 1 BRILAN B. subtilis ATCC 6633 %1%5E
BETRREBTER D » THREE -, EHedhi3, nh
REBIER & LT b miBFHEsens, RyORERE
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Fig.2 Schedule of single dose studies
. 0 % % 1 2 3 4 5 6 7 8 9 10 11 12
Time(hr.) Before | L 44 lz b0 1111 0| After
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Blood collection ° e o o o ° o
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Body temperature [¢] o o o) o o
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Fig.3 Schedule of multiple dose studies
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BP & BT [ ) o o
(8th day) Hematology etc. , o
Urine collection | \
7T
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Table 2 Examination items

Physical
examination

Blood pressure, Body temperatur'e'
ECG

Laboratory
test

(1) Hematology

(2) Blood
chemistry

RBC, WBC, Hemoglobin, Hematocrit,
Platelet count, WBC differentiation

Glucose, T-Cholesterol, Triglyceride,
T-Protein, Albumin, T-Bilirubin, GOT,
GPT, Al-P, LDH, BUN, LAP, r-GTP,
Creatinine, Uric acid, Na, K, Cl, P,

Ca

(3) Urinalysis

pH, Protein, Glucose, Urobilinogen,
Urinary sediment, Urine volume

AE LT M/15 g (PH7.0) A7z,

6. ZEBY S HIRRHT ik

FRHTIZ 7z - TiX, lag time % £ ¢r one compartment
model & LT, BvNTEEIC X % Bilifiiga RdOLESR
BN NT A -2 —2EH LT,

I} 8B K &

1. BEER

HOREARS I ERREABREDIT, HLBE
K, TvaA¥—ERZRCDETHEMENEF2F X
b0 PoTe ERF v TRIVCROEEM DI
ZDLNED 5T,

2. MfE, ki, LEX

ERREHARE I EEREAR & b ITmE, kig,
LERICEAIC X 2EEIRD LN 57,

3. EERWREME

BERERBRICE T ik 250mg #5437, 250mg &
524RsH % X O 500mg 5 24MeRABICERL, 4
HHRBRESRRICE WV TIREGH, #528% (YEED
#B5HD, 4 B QTR EOBRSH), &K 5EIE) &5
24 R EE Lo BRIRMREED—Ef S-GOT, S-GP
T, Al-P, r-GTP, BUN, 7 v 75 =v % Fig.4, 5 i
RR L7e (B, BEEES 500mg OFTEI: 250me &5
BIfEZ ), S-GPT HBEERSHARIC v T Case
No.1 T 30-36 iz, Case No.3 ‘T 1933 L&D L5
ZEDIz, Ll LEHSORRTIZE D ICEE L,
HER SRR TIX Case No.4 0 S-GPT HERFEHRN
ToERER (12—18-24) 338 bhviz, ficy-GTP
TEFHEAYER LT 2523, BE, SERTL 1452
dOHIH, LDCRESAMEIEHESEARE LS LR

3ERD LN TV, FDOMOREEBICOWTIL, &
CEACERT S L EBbh 2 BEERRAIED L
Poto

4. [MmiEhRE

KBT-1585 250mg 3 X ¢F 500mg 22 i B B [ % 5
TR BHMmER ABPC IRE (AT, miEHhRE) %
Table 3, 4 3 XU Fig. 6 &R Lro ZHERE O MiEHE
BEY—71%30min, %73 lhr B®»Sh, FETik
250mg, 500mg & % iz lhr TE¥—27 ¢4y, Cmax i3
ZhEh 4.86 pg/ml, 10.45pg/ml, AUC i3 10.58pg+hr/
ml, 19. 75pg-hr/ml & 5B P L CHEML, ¥
AR AT 250mg #¢5.C 0. 8%hr, 500mg 5T
0.90br Tk -7,

KBT-1585 &5 (250mgx4/day, 2t 25 EHS)
3T 5MmiEHRE% Table5, Fig. 7 1T5R Lk, #E,
5, 9, 13, 17, 21, &#& (25) EIfRAH 2 RHEMEOY
BhERRE X LhFh 2.83, 3.01, 2.70, 2.41, 2.4
9, 2.64 }FXU* 3.12pg/ml T Y, [REAEMKOBENIC
5 MIERIRED ERIIRD ShEd T, EifEE
SR XURKEZSE (25EBERA) %ok 54HERA
TOFEMBEFRE»SBE/PN_"FE L X v simulation
curve % f%& (Fig.8) pharmacokinetic parameter

(Table 6) k7R, ALMEEERLI M E KRS
T 0.76 br, Z#&# 5T 0.61 hr, AUC iz #h7h 9.03
pghr/ml, 8.71pg-hr/ml L IGIFRBRAIE 2R LTS
D, simulation curve & 3 X —FK LT\ 7o T D&
R, SEOREER & &5 5k (250mgx4/day, 5t 25 H
8E) Timi#Eh T ABPC OERERIZED b

p 2 o
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Fig.4 Laboratory findings
Single dose studies Multiple dose studies
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Fig. 5 Laboratory findings

Single dose studies Mu]tib]e dose studies
(250mg q.i.d.,25 times)
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Table 3 Serum concentrations of KBT-1585 after single oral administration in fasted healthy volunteers

Dose Case No. Serum concentrations (xg/ml)
1/4 1/2 1 2 4 6
1 S.S. 1.45 3.45 2.83 2.79 0.35 <0.1
2 M.A. 2.73 7.10 6.19 2.59 0.30 <0.1
3 U.S 0.12 3.17 7.33 2.80 0.38 <0.1 )
250mg 4 SK 3.24 5.00 3.71 2.72 0.46 0.15
5 OM. 0.45 2.95 4.24 4.02 1.05 0.22
Mean 1.60 4.33 4.86 2.98 0.51 0.19
+S.D. +1.37 *+1.74 +1.85 +0.59 +0.31 +0.05
1 S.S 0.19 3.45 5.95 3.49 0.56 0.15
2 M.A. 4.84 9.69 10.21 3.26 0.54 0.13
3 U.S. 0.21 10.16 15.24 5.20 1.05 0.25 '
500mg 4 S.K. 2.217 5.63 7.04 4.57 1.73 0.30
5 OM. 6.55 15.49 13.80 5.61 1.35 0.27
Mean 2.81 8.88 10.45 4.43 1.05 0.22
+S.D. +2.83 +4.64 +4.06 +1.03 +0.51 +0.08
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Table 4 Pharmacokinetic parameters of KBT-1585 after single oral administration in fasted healthy volunteers

Cmax Tmax AUC(0—6hr) Half life T.
Dose Case No.
(ug/ml) (hr) (ug-hr/ml) (hr)
1 S S 4.4570 .8198 8.1020 .4583
2 M.A 7.4530 .7556 12.1800 .4221
3 U.S 7.3810 .9703 11.5500 .4068
250mg
4 S K 4.8300 .6085 9.8800 .9981
5 O.M. 4.7360 1.1910 12.4300 .7796
Ave* 5.1100 .8052 10.5800 .8864
1 S. S 5.3310 .9371 11.4000 .8574
2 M.A 10.6300 .6246 17.0600 L7122
3 U.S 13.0100 7474 23.7800 .8551
500mg
4 S. K 7.0660 1.0890 18.6300 .8176
5 O.M 15.9300 .5802 27.5000 .8936
Ave* 10.2900 .7236 19.7500 .8975

+ Determined from analysis of mean serum concentrations for all five subjects at corresponding points in time

Fig.6 Serum concentrations of KBT-1585 after
single oral administration in fasted healthy

volunteers
Mean(n=5)+S.D.
16(
KBT-1585

~14} —o— 500mg(Potency)
E —o— 250mg (Potency)
)
RYYs
5 10.45 Dose|AUCo.s| TY%
‘10 / (mg) | (ug-he/ml) | (hr.)
1]
= 250 | 10.58 | 0.89
S 8-
§ 500 | 19.75 [0.90
g 6
5
n 4

ol

0

Time(hr.)
5. IRebkift

KBT-1585 250mg 35  ¢X 500mg Zefgms AR 5 12
KiJ5 ABPC ORFRES L CRRFHE IR =E %
Table?, Fig.9 1t/R Uiz, IR ABPC #EE (LU, IR
PIREE) WBAID 2B B £ T 2% 250mg 5T 220~
1,250p2/ml, 500mg #5-C 180~1,460pg/ml LR E &
DEEP DL ERAZ VB DDOEN £ h T 1 690
#e/ml, 600ig/ml & BN R ARIREESSBIES S iz FREDIR
ERZNLEESLH RS LTH L SDOD, 8 ~1280
RCh7%k, 250mg 5T 3.86pg/ml, 500mg BET

7.97pg/ml 2558 Hhvic, FIRAEIREIT 0 ~ 2 R
RTI250mg 35 X OF 500mg #h Fh 31.33%, 32.20%,
2 ~4BRIRTENE N 12.51%, 14.47% T H -1
MRFA% 24 RERI 0 ZRR AP EIINEIT 250mg $%5T49.21
%, 500mg 5T 50.77%%, BABICIDEIXR D
ST, FRAL 4 BERS £ T2 F D90%asHEil X iz,

KBT-1585 & 5C 31T 5 24 B T & © RFRRA
B2 % Table 8, Fig. 10 73, DR 24 BT
L9402 D RRUR P HEHEAER® S, &5 E KON
RS ELIIRBD bhirh o7t TOZ EIXEDMAPNR
E#E TR~ XS, SEOERKRS TREREM?
BWZ E®TT, /KR bicautogram DR, HE IE
HDEDOLND A Ky id ABPC DHZTH -7l

. = =

KBT-1585 [ZBINR 2 E o % Fo DI HE S h i ABPC
@ prodrug TdH5H3, promoiety FSDHRHAIME LT
HYESYVIRELRRD T AT FEREZERET, 8
RARICIA L FLET D acetoin, 2, 3-butanediol & L T
INBZLDREUNENEEZ DN TWEYy SEO
BREI%E, ERk5E AR TIBEBERZIICD L
T 5 BEERICELRRD ST, FEIRSICERT
5 LEZ DNSEENR, RKREECREIBDS
hithote AR TOE—ERRITELLERSN
REETOE AR TRV THEMERER S 4%
X 2RFEEHRE SN TH ST, KBT-158 o #f 5 K
HERCKTERA» LD BEUOBCERTHE L E R
bhb,
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Table 6 Pharmacokinetic parameters of KBT-1585 after multiple
oral administration in non-fasted healthy volunteers
. Case No. Cmax Tmax AUC (0—6hr) Half life T.
1 . (uzg/ml) (hr) (g +hr/ml) (hr)
! 1 H.M. 7.1890 .6784 11.6000 7443
! 2 S.T. 4.3820 1.6640 9.1120 .5623
! 250mg 3 Y.A ) 4.7380 1.6460 9.9120 .5406
Initial administration 4 KT 3.3900 1.0500 5.7310 5440
(Ist dai') 5 LH . 3.1400 1.5630 6.1750 .6946
6 MA. 6.7570 .9906 13.4100 .9273
) Ave.* 3.3250 1.2310 9.0330 .7649
1 HM. 7.8140 .5982 12.2600 .7514
2 S.T 2.6360 1.5340 4.9480 7452
250mg 3 Y.A 4.3830 1.0670 9.8160 .5978
Final administration 4 KT 2.6170 .9262 5.4690 .8240
(7th day) 5 L H 2.1860 1.0300 5.5720 .6751
6 M.A. 9.4660 1.3970 15.8600 .6183
Ave.* 3.9840 1.0530 8.7050 .6052

sDetermined from analysis of mean serum concentrations for all six subjects at corresponding points in time

Fig.7 Serum concentrations of KBT-1585 after multiple oral administration in
non-fasted healthy volunteers
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Fig.8 Serum concentrations of KBT-1585 after mu-
ltiple oral administration in non-fasted hea-
Ithy volunteers
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Fig.9 Urinary excretion following of KBT-1585
after single oral administration in non-fasted
healthy volunteers
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DE 200+ |/ 1202
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BBFRROKERDOEEC iz » TRHEETOE—
HHABRY [4mg Nffi (ABPC & LC)/kg %51 X 58
BEGHB] 805 v b, =Y 20AM F 3 B2

ARIRPIX SR D LDso fHD S b—FRBHDH \» 1
VAT Tllmg/ke), 7 » FEAMEMRERD & X
Fw b, YR, AXREEARY RBEL L, H
EERKBRIZ<YR, 79 b, 4 XBEHF— 259 1 p
[ ABPC prodrug TH5-h vy ) vimABET
HBLEXbhIIo®, 250mg 3 X UF 500mg iz 2o L
o BBRPICHI» T, ETTHERS5RERT 250
mg FE5ZEHL, WT 500mg HERE L, X510

Fig. 10 Cumulative urinary excretion ratio of KBT-
1585 multiple oral administration in non-
fasted healthy volunteers
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PHASE I STUDY OF LENAMPICILLIN (KBT-1585)

MitsuvosHr NakasHiMa, Tosuiniko UeMATsu and YosHIHARU TAKIGUCHI
Department of Pharmacology, Hamamatsu University School of Medicine

Lenampicillin (KBT-1585), an ampicillin (ABPC) prodrug, was administered orally to 11 healthy adult male
volunteers to study the safety and pharmacokinetics.

In single dose studies, 5 volunteers received 250 mg (equimolar to 250 mg of ABPC) and 500mg (equimolar
to 250 mg of ABPC 2 tablets) of KBT-1585 without food in early morning. In multiple dose studies, 6 volu-
nteers were given 250 mg of KBT-1585 q.i.d. in all 25 times for a week. Multiple dose studies were inves-
tigated after confirming the safety of KBT-1585 in single dose studies.

In single dose studies, as the mean peak serum concentration of ABPC, 4.86 pg/ml was obtained for a 250
mg and 10.45 pg/ml for a 500 mg, respectively within one hour. The biological half life was about one hour,
independing on the dose. The urinary level reached maximum concentration in 0-2 hours. About 50% of the
given KBT-1585 was recovered as ABPC in 12 hours.

In multiple dose studies, the mean peak serum concentration of ABPC and the urinary rate of ABPC were
invariable everytime examined. It was, therefore, suggested that no accumulation in tissues was observed.

No abnormalities were observed in subjective and objective symptoms, physical test results, or laboratory test
results at all these studies.



