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Table 1. Physical characteristics of healthy volunteers and dose assignment

Body weight
SudyNow o on gy Condtion LTS e k)
10 2 36, 41 50, 68
25 2 37, 41 58, 60
50 2 24, 26 51, 63
Study |  Single dose 100 Fasting 2 33, 37 70, 52
150 2 26, 28 77, 60
200 2 22, 21 72, 57
400 2 26, 33 52, 60
50 6 23~40(28.5) 50~74(59.7)
100 6 26~37(31.3) 60~68(63,7)
Study 2 Single dose Fasting
150 6 23~40(28,8) 50~74(62.8)
200 6 25~41(28.7) 54~68(59.7)
Study 3  Single dose igg Non-fasting Zg:%g; g; gg:giggz ;i
75
Study 4 Single dose 150 Non-fasting 6 25~40(31. 8) 52~68(58. 3)
200
150x 3times, 8days 5 29~40(33.8)  52~65(60.2)
Study 5 Multiple doses  200x 3times, 8days Non-fasting 8 25~15(32.0) 58~80(61.9)
300 2times, 8days 6 26~41(32.7) 50~860(56.7)

& ARBOEN, FERULZEEFIIHOVLWTRAN
ATV, X SICARRY S&FIR Y 5 D I3 HER
EOBHELICL 5 EAWHEIC Lk, HRENDS
ABREMOEEEBEmICTZELL,

2. AEREH
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Table 2. Observation items

1. Clinical symptoms

2. Physical tests

Subjective & Objective

Blood pressure, Pulse rate

Respiratory rate, Body temperature, ECG

3. Laboratory tests

Hematological test, Blood chemistry, Urinalysis,

Coagulation, Others

4. Changes in intestinal microflora
and in oral microflora*

5. Pharmacokinetics
6. Metabolites®

7. Serum protein bindings*

Serum levels, Urinary levels, Fecal levels”

*measurcd alter mulliple doscs

Table 3. Laboratory test parameters

1. Hematological tests
platelet

2. Blood chemistry

RBC, hemoglobin, hematocrit, WBC with differential, MCV, MCH, MCHC,

GOT, GPT, ALP, LAP, LDH, total bilirubin, TTT, ZTT, total cholesterol,

triglyceride, phospholipid, B-lipoprotein, total protein, alubumin,
A/G ratio, BUN, creatinine, uric acid, Na, K, Cl, P, glucose, NEFA, CK,

aldolase*

pH, specific gravity, sediment, protein, glucose, urobilinogen, bilirubin,

3. Urinalysis acetone, occult blood

4. Coagulation

PT, APTT, clotting factor (I, VI, IX, X), vitamin K, PIVKA-T,

platelet aggregation*, bleeding time*

5. Others

reatinine clearance, direct Coombs’ test
Creat 1 d t C b

‘measured alter multiple doses

MCV : mean corpuscular volume

MCH : mean corpuscular hemoglobin

MCHC : mean corpuscular hemoglobin concentration
TTT :thymol turbidity test

ZTT  : zinc sulphate turbidity test

RUEZRMFIOBERRESEIC L TAEOES - ¥
BERAROKEE b L ICERHSFHE (100~200 mg)
M5 10 mg 2EE Lico UTKBSHRBOES Y
“/"1—)11’&3—:’6‘0

1) Study 1

RBRVMPZAKZENSE L 2HNE Licic®,
BMEEB®D 10 mg 525, 50, 100, 150, 200, 400
mg 2HEL, SABEICHEE2EL, PALLH
Bloo, | EEOMBETROBAERNEEE L TER

NEFA : non—esterified fatly acid

CK : creatine kinase

PT : prothrombin time

APTT . activated partial thromboplastin time

PIVKA-1I: protein induced by VK absence

HEREIT > 72,

2) Study 2

186 BD 4 BEICZNZFN 50, 100, 150, 200 mg
DZERERE 2T > 1co BEEOHBRE R —TIRELWV
», BEEAZER LoD, |BHEOBRCHEEZT v
TIETHABEIT > 7

3) Study 3

Study 2 ® 100, 150 mg OFREBRIIBM L&A D
6 ZDHEREICK L, Study 2% 2 BREIDKRED
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Table 4. Time schedule for single doses of S-1108
Day : 2| 4|8 |5[m
Before| O 1 2 3 4 5 6 7 8 0 10 11 12 I N
Time —t— et 14
9:00 13:00 2w L
Drug administration ) |
Meals (A % % é L
Clinical symptom O O O O O O ; O
Physical test ¢) ©ceoo © éO
ECG monitoring B i
Hematological test O 101 010]|0
Blood chemistry @] (OhN é O|0|0|0
Coagulation test* O O i O
Urinalysis O O
Creatinine clearance | O E O
Direct Coombs’ test | O E )
Serum level (@) L N S A A 1 t é
Urinary level O J;*>

*

conducted at more than 100 mg doscs
*“conducled when some doses were administered

% SHBOPAKEREET-1.

4) Study 4

1B 6 ZOERREIC, | EMOKREHMEZZITT,
75, 150, 200 mg DIEICZFNEFNAKEEIES %+
ﬁ") 7o

5) Study 5

RiEE5BRE ATV, |ERSEEZFAEN
150, 200, 300 mg & L, 150, 200 mg DF&IZ 1 H
3 (56, 6, 128, 300mg 31 H?2
B (5 12 B OR%ES% 8 HETT - 2.
ik, SREBTORRERIZENZNS, 8, 64T
Hoto BL 200 mg TR 1IBL4R2ET S
placebo control @ cross-over design I > TiT -
7o

4. MiEFH &L FRPEDREDRIE

Mm% 4 & OFRAP S-1006 DBERIE 3 Escherichia
coli 1437 %K EH & 95 bioassay £® L U HPLC
EVITTIT» 120 BREPBRZ bioassay & TIRIMEET
0.0l £ g/ml, JRTO0. 1xg/ml, HPLC /% T3 M4E
TO0.02¢g/ml, JRT1.0pg/ml TH-t, EREE
BH(3 bioassay & T3 M4 0. 01~0, 63 £ g/ml, IR

T 0.01~0.63 1 g/ml, HPLC & TI3MiET 0,05~
2 ug/ml, IRT5~200ug/ml TH-7 i, B
BEEICELDAUEERE Fig. LISRT &L, £
—HLTW,

5. HERIIAZHT

MiFFRECEL TR, BINDS 791 LERTH
—IRRLEFED one—compartment model ZHWT
BRHT 21T > 7o THRFERM T1/2 (3THFEE TR k.
LY T1/2=1n2/k., & LTEKDI,

EaiEhBE (Cmax), &EMigEhaE Rl
7eBER (Tmax) (IZDOWTIRERGES » ke, M
BREMETERE (AUC) BEEFRICXDERLL
72, B/ Y75 R (CLr) 3&5—ERRORT
EIXE % % DIRIDAUC TR L Tk 1z, FIAED
~10 BRI EI B % AUC,.,, CTB L7, &K
WHIT A — S OFBRERE R, BEKHES BDHL
IZ, N7 =N t-REITTIT»> 7

6. K&

RigE5EomMks L SRSy > 7LEHAVT
HPLC™ % & ¥ thin-layer chromatography(TLC)
NWAFXF =TT 74 =S TREMOBREEIT- 1%
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1) Plasma concentration

4

(dose : 25~400mg)
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2) Urinary concentration

400

(dose : 10~400mg) .
300
£ §
]
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2
g oo
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100 Y=O.9§9X—0,0346
. r=0.995
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Fig. 1. Correlations between bioassay and
HPLC.

7. MEEAKER

300 mg RIER SRR TONED L FREKRIBSED
BE%2BX06 hr iCERBL/MmEE 37°C, 104
fd] incubate L7ct%, 7 I3 #BBHAREE%E
MPS-3 Z B\ T 37°C 10 #R&E L L, FBIVEK%E
1B, IMEEFKITRERME E T-20CICEBERTF LIS
MEHS L UVBARREE L D EAESRERDI,

0. & 7

1. ZebELUIEMH

1) BfEER, BEHRE

150 mg RiE#&5 2 HEIC 1§, RENBHSH:
N, ENEOEFFRRICAEREICEL TV, &
fz, 300 mg RIEHRESKRT HICTHMN 1 FlLICEBD S
n, IEFHORS T3 REBICIEEFEICE L, O
SERLIAL, SEOD Study 1 ~5%@E L TS-1108ic&k
B5EEZONLRBHRRBED SR> T1,

2) EEFRMEE

HERSRBRICEVTIE, B BEOEHNRNS
it TH» oo 150 mg RIEZRGSHRICE T A
R EEONERS % Fig. 2 1SR L7ichd, GPT OB
A IERs St Lidh, BUSIRSITBVL TS S-1108
Lk BEELONDIRBEMIBHONLE N 12,

3) B OEE)

KGR 5E0OBRMEEO L% R HETAEL
7o, Fig, 31213300 mg S5 D B~ 57 5 <-4
JEEMEBL OB -F 7y v —CiEHESR | FIORR
2Rd. IFZMEE T3 Enterobacteriaceae, Stre-
ptococcus spp. DFLNBH oM, —HEANE
WKBWTId, B-5 0 9 <—CiEEELEERELT
ELCRUBHBERL, B-T77 5 v—UIEHE
IZ3B\ T Bacteroidaceae 2 1% & 7 5 RS HE
DFD, BEBOBDONAOHI, LML, BT
%6 ~7HEICIMFRMER, HIHEEE IR0
REEICE LTV,

4) OFENARZEOEH

200 mg RIEHRGHOMWANRCWE (RERZX77)
DEEEBEROE Y, OFENAEZOEHLLT
Fig. 4 IZ7R 9, placebo 5T HOBENAREED
Z#hrAsonicboD, S-1108 58 (n=8) ¢
placebo ¥ 58 (n=8) & DMICKEERDERDY
51F, Streptococcus spp., Staphylococcus spp..
Neisseria spp., Haemophilus spp., Coryne-
bacterium spp. DEBEITHE W T HERHLZRZY
SniEh -7,

2. (ANEHE

At L7 T &<, &t S-1006 o MmiEsh, KPR
EDRAIEE X HPLC #&%, bioassay Tk —HL
TWIcDT, I T4 bioassay I >WTOERE
DWTHR 5B,

1) BEkS

ZEREHF S-1108 50, 100, 150, 200 mg %* B[k
L7cB§ D S-1006 DM MR & L SRR
/X5 A — 4% % Fig.5, Table 6 IZ/R9, ik
ERABKENICEEER LI, £/, Cmax OF
HiEdEnZEN 0,58 0.79, 155 1. 49xg/ml
Tmax OFHEEIR L], 1.4, 1.6, 1. 7TBETH-7
AUC OF14{#E131.37, 2.27, 4.34, 4.36g * hr/ml
TH »1o Cmax, AUC (250 mg & 150 mgfiiH &
¥ 100 mg & 200 mg R CIREFNZHITRSERIL
Bl LT\, 50~200 mg BITRAT L HIRSERR
BB LTV o fee —F, BEERBEOFEER
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Fig.2-1. Laboratory findings
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[150mg X 3times, 8days].
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Fig.2-2. Laboratory findings [150mg X 3 times, 8 days].
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1) B-Lactamase negative volunteer (No. 2)

Aerobes Anaerobes
101 , 12r —
Administration Administration
9t 11r s Total
Total A Bactoroldacese
Enterobacterisceas 10 Bifidobactariwn spp.
8r Enterococcus spp.
7 9
© Straptococcus spp.
§ ! g 8 _- L Clostridium spp.
g 6f 2
< < 2
E st g . Eubacteriwn spp.
L

‘§ i 6 ®~ "0 Peptococcacose
']

4 b
i !

3r Staphylococcus spp. 4

~ — @ Candida spp.
2 *\ Bacillus i -
Lower limit Lower limit
1

T T
. Afbe administra i During admii
dch day 8th day Tth day 14th day 4h day 8th day Tth day 14th day

2) B-Lactamase positive volunteer (No. 5)
Aerobes Anaerobes

10- 127

9t 1nf Total
M‘_'-_'——;-::ﬁ Bacteroidaceae
~a Total 10F o s = ~® Eubacteriwn spp.
st O Enterococcus spp. SN Y Bifidobacteriwn spp.
A Bacillus spp. of ’/‘\. ‘\o___o,-ff
7+ / 1/ -4 Clostridiwm spp. //
i} o [ i) L
E sl W\ /’ / - /\/ Entcrobacteriaccac g 8 N /
2 \ ‘x Staphylococcus spp. o N. //
:E: / E T "o ~ /
8 Sp \ § ~\‘d'
3 3 6r
4 ° Peptococcaceac
3 N i
> O Streptococcusspp. 5 ST
3t
< ar
ol W Candida spp.

Lower limit Lower limit

Before adminintrtion Diring adminiswati Aber admini

4dhday Sch day Thdy  ldhdey

Fig.3. Changes in the intestinal microflora of healthy volunteers after oral administration
of S-1108 (300 mg X 2 times, 8days).
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1) S-1108

TF
6_

Viable cell count (logio/ml)

Bdom ing administration Afws sdmininustion
derirwn 3 Wby by Ny by

—O— Staphylococcus spp.
- =~ - Streptococcus spp.

---@---- Corynebacterium spp.
-==-ly--- Neisseria spp.

2) Placebo

Adminisualon
1F
6r

Viable cell count (logia/ml)

—- @ -— Haemophilus spp.
—a4— Total

Fig. 4. Changes in the oral microflora of healthy volunteers after oral administration of

S-1108 (200 mg X 3 times,

1.17, 1.03, 0.99, 1,10 hr £ VWFhOBERICHL
TH—HL TV,

FRpiBE, PRePEIER%E Fig. 6 1ISRT 05, Rl
Bix0~2, 2~4BRHR S, BERIKELT
Mmoo TWi, ¥, FHRPERBEIZAZEN
28,1, 23,3, 26.5 22 4%T&» Y, 100, 200 mg %
Bt~ 50, 150 mg 5 TRPEVENETH -
7o

Br/U735 2RI
LRIF—-BH LTV,

100 X T 150 mg AEES L 7cls0 Mk iR
E#BE FHEBRSHBOERLADYE T Fig. 7
I, &/%5 A —4%% Table TIZRYT. BHFEEICK
D Tmax ' | BRIEN TV, 72, 100 mg %
513 Cmax, AUC %, 150 mg Tid AUC »iR%%
BRETHRICEALTW,

Fig. 8 IR BE, RPEINERZRTH, R
INRIBERBEESTHERICE, MRPRE, REIX
R HITBERSICKDBINENEAT BHHEERL
TWie L LEMS, T1/2, B2/ UT5VRBRA
Bl X BHEEZI M1

&%, S-110875, 150, 200 mg % Rl—#EBREICH

169, 167, 157, 171 ml/min

8 days).

BL1:B0#ERE% Fig. 9, &/37 A — 7 % Tabled
IKRT. FHMBEPRESXTEHEREICH~<SL
Tmax BN TH 2 BRI/ 555 Cmax @&E
AEEBZHONT, &/3F A — % Tid Tmax,
T, . PEERIIKFEST —ETHD, Cmax, AUC
RESRICEZEALTEY, ARERERSICEY
TRMEDBEICEAL TREFEENLBH SN,
Fig. 10 SR BE, RPEINRERTH, ROBE
B2~3BHRTRLES, MEPRED Tmaxt
LM LTV o, RAPENRERIE, 42,2, 402, 40.0
%EZEEHIEELEL, FK—HL, 3HKE
Y75 AbH 176, 173, 170 ml/min &—HL,
RebgEitd 7 — 4 b 1=, ERBIECETAEEREL
TW,

2) Rif#%S

200 mg RIEHSHEOEANBEICHOVTIE, E50
ANFF VA FNIZFLEORE EADETEDH
MAETTICHELTVWRDTY, J I TIREKT 5
150 mg % 1 H 3@, 300mg % 1082[E, #%8HH
25 L1- B Mgt R E R S PEE 5D T4
MmoRBtoyialb—Y a3 vk —T% Fig lIKE
Fo 150 mg 10 HRHOMEEFREEAEL S I V-
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Fig.5. Mean plasma levels of S-1006 in healthy
volunteers after a single oral dose of
S-1108, 50, 100, 150 and 200 mg under
fasting conditions (n= 6 ).

Fig. 6. Mean urinary levels and urinary reco-
veries of S—1006 in healthy volunteers
after a single oral dose of S-1108, 50,
100, 150 and 200 mg under fasting
conditions (n= 6 ).

Table 6. Mean pharmacokinetic parameters of S-1006 in healthy volunteers
after a single oral dose of S-1108 under fasting conditions (n=6)

Dose Cmax Tmax T1/2 AUC,_,, CLr .R.
(mg) (rg/ml) (hr) (hr) (rg -« hr/ml (ml/min) (%)

50 0.58+0.13 1.1%+0.2 1.17£0.18 1.37£0.31 169+20 28.1%5.1
100 0.79%0.16 1.4£0.2 1.03%+0.15 2.2710.35 167+23 23.3%5.9
150 1.55+0.23 1.6x£0.4 0.99+0. 20 4,.34%+0.70 15739 26.5%t2.5
200 1.49%0. 38 1.7£0.7 1.10£0. 34 4.36+0.53 171+16 22.4%+2.8

CLr : renal clearance
U.R. : urinary recovery
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Fig. 7. Mean plasma levels of S-1006 in healthy volunteers
after a single oral dose of S- 1108, 100 and 150 mg
under fasting and non-fasting conditions.
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Fig. 8. Mean urinary levels and urinary recoveries of S-1006
in healthy volunteers after a single oral dose of
S-1108, 100and 150 mg under fasting and non-
fasting conditions.
Table 7 Mean pharmacokinetic parameters of S-1006 in healthy volunteers
after a single oral dose of S-1108 under fasting and non-fasting conditions (n=6)
Dose Conditions Cmax Tmax T1/2 AUC,_,, CLr UR. .
(mg) (rg/ml) (hr) (hr) (g +hr/ml) (ml/min) (%)
100 Fasting 0.79%0. 16 1.4£0.2 1.03%0.15 2.27%+0.35 167+23 23.3%5.9
Non-fasting 1.08%£0. 27 2.5%1.0 1.10£0.29 3.32%0. 44 171£15 34.615‘5:
150 Fasting 1.55%0. 23 1.6%0.4 0.99+0. 20 4.34%£0.70 157+39 26.5+2.5 ¢
Non-fasting 1.56%0. 12 2.3%+0.5 1.21%0. 15 5. 36%0. 46 183%21 39.3+3.3

CLr : renal clearance
U.R. : urinary recovery
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Fig. 9. Mean plasma levels of S-1006 in healthy
volunteers after a single oral dose of
S-1108, 75, 150 and 200 mg under non—
fasting conditions (n= 6 ).
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Fig.10. Mean urinary levels and urinary reco-
veries of S-1006 in healthy volunteers
after a single oral dose of S-1108, 75,
150 and 200 mg under non—fasting con-
ditions (n= 6).

Table 8. Mean pharmacokinetic parameters of S-1006 in healthy volunteers

after a single oral dose of S-1108 under non-fasting conditions (n=6)

Dose Cmax Tmax T1/2 AUC,_,, CLr U.R.
(mg) (ug/ml) (hr) (hr) (p g+ hr/ml (m1/min) (%)
75 1.04£0.21 2.1+0.9 0.88%0.10 3.000. 38 176+ 8 42.2+4.3
150 1.82%0.10 2.2%0.5 1.09%£0.21 5.79%0. 66 173+11 40.2%3.2
200 2.62+0.35 2.0£0.3 1.04%£0.18 7.81%0. 85 170£11 40.0%3.8

CLr :renal clearance
U.R. : urinary recovery
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Fig.11, Simulation curves of plasma levels and
observed values of S-1006 in healthy
volunteers after multiple oral doses of
S-1108.
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Fig.12. Urinary recoveries of S-1006 during
individual each dose intervals in healthy

volunteers after multiple oral doses of
S-1108.

Table 9. Mean pharmacokinetic parameters of S-1006 in healthy volunteers
after multiple oral dose of S-1108 under non-fasting conditions
(150 mgx3:n=5, 300 mgx2:n=6)

Dose No. of Cmax Tmax T1/2 AUC CLr
(mg) Doses (ug/ml) (hr) (hr) (g - hr/ml) (ml/min)
1503 Ist 1.43%+0.32 2.5+0.5 1.18%+0.24 4.62%0.99 19133
22nd 1.27%0. 38 2.8+1.4 1.20%0. 35 3.85+0.95 167140
300X 2 Ist 3.46%1.11 8+1.0 1.15%0.35 12.13%2.69 15523
15th 2.72%0.80 + 1.06+0. 43 9.39+1.64 162+13

CLr : renal clearance
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Fig.138. Detection of S-1006 in plasma and urine
after oral administration of S-1108
(200 mg).
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multiple oral dose of S—1108 (300 mg
X 2times, 8days).
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Phase I study of S-1108, a new ester-type oral cephem antibiotic

Mitsuyoshi Nakashima and Toshihiko Uematsu

Department of Pharmacology, Hamamatsu University, School of Medicine
3600, Handa-cho, Hamamatsu, Shizuoka 431-31, Japan

Takayoshi Oguma, Tadashi Yoshida, Yasuo Kimura,
Masaharu Konishi, Satoshi Matsuno and SadaoYamamoto
Shionogi Research Laboratories, Shionogi & Co., Ltd.

Phase I studies of S-1108, a new ester-type oral cephem antibiotic, were conducted on 61
healthy male volunteers. In single-dose studies, S-1108 was administered under fasting
and non-fasting conditions in various amounts. In multiple-dose studies, 150 mg of S-1108
was administered three times daily for 8 days. Plasma concentrations and urinary recoveries
of the active form S-1006 were determined in these studies. The results for tolerance, safety
and pharmacokinetic profile of S-1108 in these studies are summarized below.

1. S-1108 was well tolerated and this drug was found to be safein these studies.

2. Elimination half-lives and urinary recoveries of S-1006 were shown to be almost
constant regardless of dose administered in the single-dose studies. The Cmax and AUC
of S-1006 were proportional to the dose, suggesting linearity of the pharmacokinetics of
S-1108.

3. AUC and urinary recovery increased significantly when S-1108 was given after a
meal, suggesting that absorption of S-1006 under non-fasting conditions is greater than
under fasting conditions.

4. No abnormal accumulation or changes in the pharmacokinetic parameters of S-1108
were found in the multiple-dose study.

5. After administration of S-1108, S-1006 and trace amounts of trans-S-1006 were found
in the blood and urine. No unchanged S-1108 or other active metabolites were found.



