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KW-1070 (Fortimicin) oK % —HRE

B %
WA EHK Y
AE MW IREETRL - K HRHEAX
% FH UBRA-FRARE
kB E-mEM - ZKBX
BR IE
FORB R RHKFER A

(R A B TFEE 7 &% £ 12 %7 aminoglycoside R#i4#H KW-1070 (fortimicin) DEEK
B—HRBEIT, b FTORSM TR, HHtBIMELHRE Lic, HMEIESHTIX 4mg/kg $3
V3 8mg/kg AL, SEE ST 1B 4mg/kg & 12 KRG 5 BRIMGE Lic, %M,
BB RO, #MERREY R L, KW-1070 O G E#E 25 XiFTHEC O THRAL
7o%, HMEY SRR UL SR E LIS DR X BDIH -1, 4mg/kg HB\ ik 8mg/kg
* 1EHE Lo bl 4mg/ke BOBE, 1R %Ic 10.08 ug/ml, 8mg/kg FTik 30
S 15.90 ug/ml OBE#HAYR Lz0b, DEHRLT8EMECIIThEh 1.07ug/ml &
XU 2.34ug/ml ©{ETF Lie COBED MAERMMIIATE T 1.95 B, ®ET 2.35 BHEITH
>tzo dmg/kg B L 8mg/kg BEORMIZIZW HA7x dose response ABHdLNt, ¥, HEEER

12X B M ADERBUAII A SR o1,

KW-1070 #5112 5/ % o Reh@INRiz 4mg/kg BOHE 53.0%, 8mg/kg FHTit 62.5
% Thbh, FhERIBCHCTHLERERICLZHEEIALNI 7,

NARA BV X W RER XA, Figl iopR/md X5 elibd
A& HT5 KW-1070 (fortimicin) (¥ [AHiE D YL ~
<7 rARBEL, B gram BERRICRVGCAEN YR
3+ 52%, & b} aminoglycoside RITAKITIHILEE
FIZLFE T, gentamicin, amikacin, dibekacin 7¢ &
THEOEEBC L BRI A M E I h TV 529,

£, bhbiurfBRERAZEE YN RCBEKE—E
RKBYT, KW-1070 ok MizkiF2Re L F0R
IR - BEH BB R X AL DT, UTF, TORBEER
LL‘ZI:T%O

I. » %

1. x £

fEHY 26~38 iX, fAHE 53~T4kg DEFREIA B FIE
R7TBENRLEL, BREEN64H, SEREFIRL
Li: (HEHEGHDO 3ZP 2 ALHEE S RBICL &
Mo 7o, HEEEABERICHE L TULEER AR
OFE LEETIICOIRRCET RO ErE
BLTHocfifEx B\ 1,

BREITICAEROUE Y Y BRICEEL,
MOBHEC LI HPABREKEBCBALICL D TH B, 7
¥, ThLOEFEFTIV- TWXHFINCRESN & X O

KW-1070 o i IRIET A P& 1TV, RBICENSTHS
ZEHRER LI,

2. BEBRRIVEERE

KW-1070 o 200mg/vial % F#HEEZA 1ml ik
Rk, {ERICEL7:,

HEH S T 4mg/kg, 8mg/kg ¥, HERE TR
dmg/kg * 12 Bl 5 BRI Gt 10 @) HEARY

too ok, HEFSOBEZRHEHERE, 1028
D L XTI REEEC 1 B E, 12 BRE%ICE?
@E%ﬂ% Lf:o

3. KREHH

BEE OB B EITR LOREE 24 B, 50
BHEDBE T ER, 6 LV 10 @5 24 FEHO

Fig.1 Chemical structure of KW-1070
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gET, thth Table LITRTERELIME L2 7
¥, BREOHRER, 7 v ¥—ERET OO S G
o b DI ERERITIZ OV TE B B L, IO ek
ERIGLBs Lo L,

Table 1 Examination items

1. Signs and symptoms

Blood pressure, EKG

[X)

Physical examination )
Audiogram

3. Laboratory tests
RBC, WBC and Differential
counts, Platelet, ESR, MCV,
MCH, MCHC

1) Hematology

T. Protein, Albumin, a,-
Globulin, a;Globulin, -
Globulin, y-Globulin,

2) Blood chemistry

T. Cholesterol, Triglycerides,

T. Bilirubin, TTT, ZTT,
S-GOT, S-GPT, LDH, Al-P,
LAP, y-GTP, BUN, S-Creatinine
3) Urinalysis pH, Specific gravity, Protein,

Glucose, Urobilinogen, Sediment

4. BRI BT U s

D s

KW-1070 o 4mg/kg »H5H\ ik 8mg/kg EhEh
1EMEL DL, 30 4%, 1, 2, 4, 6, 8 NItz iR
MU, Ifebds A e L,

Y72, 1@ dmg/kg & 12 N 5 AMTGE L%
B4 D%, FFLIBNERD 30 77, 12 NEE IR
I LTl e A JUE L 7o

Nsir Bacillus subtilis ATCC 6633 pfw BiiE g &
L, FE#fucit Monitrol-I # JH\us 72 cup ic X »
o

2) Rk

KW-1070 @ 4mg/kg 3 LU 8mg/kg 1 [EMFERED
MmrhPEERE B LT, RFbFC 0~2, 2~4, 4~6, 6~
12, 12~24 BERIORPBIERRE L, o O i £
WORBYFEUCCIKRPHHEEXYEE L, FARKED
b RAEIREB X RO 1,

¥ 7o, KW-1070 o 1[@ 4mg/kg % 12 Bfl4Gic 1 H
2@, 5HMMHELECY, H1EEASIVHEIEE
THIEH 0~2, 2~4, 4~6, 6~12 N5l D FrhilEY R
EL, 1EMHEDHE &Rk £EERMF TO RP PR
B LORPEIRE X R 1,

JUEx Bacillus subtilis ATCC 6633 #k# Bl &

Table 2 Laboratory findings of KW-1070 before and after 4 mg/kg i.m. administration

Before Hematology Blood chemistry Urinalysis
No.| Case| or RBC | WBC | Hb | Ht [S-GOT|S-GPT| Al-P | BUN | S-Cr |Pro- |Glu- |Urobili| Sedi-
after |[(X10*/mm?3)|(/mm?3) |(g/d])| (%) [((KU/ml}(KU/ml)y (BLu/l){(mg/dl)|(mg/d])|tein |cose [nogen | ment
ey Before 493 4,100 |14.7 | 43.9 13 16 1.9 15.7 1.3 - - + -
After 519 5,000 |15.6|46.3 14 18 1.7 13.3 1.2 - - + -
2 MK Before 504 4,600 [15.0(44.9 18 29 1.7 13.9 1.2 - — + -
After 498 6,200 [15.0]44.3 18 28 1.3 18.5 1.0 - - + —
3 |Tx Before 387 3,800 [13.7]42.4 19 16 1.8 10. 4 0.9 - - + -
After 377 4,300 [13.4|41.7 21 17 1.1 13.5 1.0 — - + -
Table 3 Laboratory findings of KW-1070 before and after 8 mg/kg i.m. administration
Before Hematology Blood chemistry Urinalysis
No.| Case| o RBC Hb | Ht [S-GOT|S-GPT | AIP | BUN | S-Cr |Pro- [Glu- |Urobili| Sedi-
after |(X10*/mm?3) |(/mm?3) |(g/dl)| (%) (KU/ml)(KU/ml)|(BLu/1)| (mg/dl)| (mg/dl)| tein | cose| nogen| ment
! luk Before 456 4,400 [14.042.1 18 27 1.7 16.3 0.9 - - + —
After 476 3,900 |13.942.5 20 20 199 16.0 0.9 - - + -
2 M1 Before 491 8,000 |15.2 | 45.6 16 19 1.4 15.1 1.0 - - + -
After 520 6,500 |15.547.8 15 13 1.3 15.6 1.1 - - + —
3 IMu Before 531 6,600 |16.3|48.4 17 20 1.6 12.0 1.0 - - + -
After 541 6, 600 | 16.0 | 47.9 14 14 1.8 14. 4 1.1 — - + -
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‘T'able | Laboratory findings of KW-1070 hefore and after 4 mg/kg X 10 i.m. administration
e Before ‘ llvnmh@gy N I:lood chemistry } Urinalysis
No.[Case| or [~ i | WiC | b | It [S.G0T S GPT] AP | BUN T SCr  Pro- Glu- [Urobili] Sedi
o after (xlO",xnnﬂl (/mm") e d)| (%) KU’/”'“”\U'ml_’i“”"'/lﬂ(mlf/g“, (Tg'/f_ll_ lf'ﬂj,i{'w nogen | ment
Ltk Before 37 4,300 |13.4|41.7 21 17 l LT, 13.5 ; 1.0 - - +
Ater 396 4,500 | 13.9 | 43.1 29 23 | 1.3 ’ 14.8 : 0.7 - ). - +
:—:ll_*ﬁi,-f;e_ 519 | G000 |15.646.3] 11 | 18 1 M7 |13 L2 | -] -] + | -
) After 503 6,“““_l 10.144.7 18 22 \ 19 -lli_l 1.1 - - + -
s |y y |Before| 528 | 4.800 1574801 19 8 | 15 1159 10 | = | 4 | +
O | Aner | s Jnow |w7feez] 17 |15 j 1.4 !,20'3 for == + | -
L, s iz pH 8.0 D Y ARSI % A1\ /e cup HAL¥ it L URKED 5 b, EICHBICHTIR
B X » 71 ##% Table 2~4 |Z/RL 720
II. & | HER SRS IOSETSHEOVThIZEVTL A%
1. Rt B hich o1, & %2, BUN, flik creatinine

KW-1070 #Epiic 3o 5 EFRE O MKFRY, Qi

s E DB M, GOT, GPT, Al-P 7z K O ERE

Table 5 Serum levels of KW-1070, i.m., Healthy volunteers (N=3)

Dose Cace Age Sex BW. Pose ! Serum levels (ug ml)
(mg/kg) (yr) (kg) (mg) 1,2 1 2 4 6 8 (hr)
T.H. 26 Male 74 296 8.70 10. 50 8.50 4.20 2.10 0.97
M.K. 26 Male 71 281 10. 75 10.75 7.25 3.56 1.44 0.90
4 T.K. 38 Male 53 212 9.30 9.00 7.25 3.00 2.10 175
Mean 30.0 66. 0 264 9. 63 10. 08 7.67 3.59 1.88 Lo7
+S.D. +6.9 +11.4 | +45.4 +1.03 +0.95 +0.72 +0.60 +0.38 =0.U
H.K. 36 Male 68 544 12.50 12.50 11. 80 5.75 3.30 1.8
M.L 46 Male 68 544 17.60 16. 20 15. 40 6.75 4.20 2.80
8 M.H. 39 Male 67 536 17. 60 17.60 14. 80 7.65 3.56 2.40
Mean 40.3 67.7 541 15.90 15. 43 14.00 6.72 3.69 2.4
+S.D. +5.1 +0.6 +4.6 +2.94 +2.64 +1.93 +0.95 +0.46 +0.49
Table 6 Pharmacokinetics of KW-1070, i.m., Healthy volunteers (N=3)
mg/ig)| Cose o @ o w (g, T e
T.H. 0.3677 2.0538 1.89 20. 32 10. 42 1.02 38.7
M.K. 0. 3893 3.6787 1.78 19.55 11. 14 0.68 35.6
4 TK. 0. 3166 4.2769 2.19 17.81 9.67 0.65 34.5
Mean 0.3579 3. 3365 1.95 19.23 10. 41 0.78 36.3
+S.D. +0.0373 +1.1504 +0.21 +1.29 +0.74 +0.21 +2.2
H.K. 0. 2953 2.7548 2.35 30. 81 13.50 0.90 53.6
M.L 0. 2833 3.7940 2.45 24.51 18.01 0.73 69.8
8 M.H. 0. 3095 3. 2564 2.24 22.53 18. 58 0.80 69.9
Mean 0. 2960 3. 2684 2.35 25.95 16. 70 0.81 64.4
+S.D. +0.0130 +0. 5197 +0.11 +4.32 +2.78 +0.09 +9.4
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Table 7 Serum levels of KW-1070, 4 mg/kg i.m., Healthy volunteers (N=3)

Case Age Sex B.W. 1st 3rd 5th 7th 9th
yr) &e&) [12nr [12hr [1/2hr [12hr |1/2he | 12he |1/2he | 12br |1/2br | 12hr
TK| 38  Malk 53 1180 | 0.20 1230 | 0.3¢ | 7.50 | 0.22 | 7.75 | 0.24 | 8.00 | 0.24
TH| 2  Malk 74 | 7.5 | 0.44 | 8.25 | 0.37 | 7.50 | 0.43 | 9.75 | 0.28 | 9.00 | 0.40
MY.| 3¢  Male 58 | 825 | 0.18 | 7.40 [ 0.21 [ 675 | 0.18 | 6.25 | 0.20 | 6.00 | 0.15
Mean 9.18 | 0.27 | 9.32 | 0.31 | 7.25 | 0.28 | 7.92 | 0.24 | 7.67 | 0.26
S.D. 230 | 0.14 | 262 | 0.09 | 0.43 | 0.13 | 1.76 | 0.04 | 1.53 | 0.13

HbRERZEDbhILh -, T, LEBER, ME,
BHRE, FOMOKRKREMCLREIEDSRT,
BEMR L UERC L REFTRIXBOhRL - 7,

2. MPBRE

KW-1070 » 4mg/kg H» B\ 8mg/kg ¥ EhXh
1B LB M@ EH#H B L Table 5, Fig 2 io/R
TEEVTH%e

4mg/kg FFEF T, 1RHEC P peak fH 10.08
ug/ml O BRENEBOR, —F, 8mg/kg R
Tit, 4% 304 T peak i L, FOfHiL 15.90ug/
ml Thoto, LM, WL LERIORRAL &bl
BEIERL, sEM#EcizthFh 1.074g/ml X
U234 ug/ml AETF Lo

&% 4mg/kg ¥ XU 8mg/kg BHERFICI 1T D KE
H%¥#Y parameter (3 Table 6 R T:H D THbH, T
b, 4mg/kg HEE O AL (T1) 2 FH
1.95 Bsfl, /AR (Vo) 1% 19.231 TH-7cns, 8
mg/kg B Tzt h Th 2.35 B, 25.950 & 4
mg/kg BIZHRTRCHEMEMAB LI, BENTRE
Bl (Tmax) 1% 4mg/kg BT 0.78 B¥fs], 8mg/kg B
T 0.81 Bl L WBIHITRAE TH » 7o', BEMFRE
(Cmax) WX FRFR 10.41 ug/ml, 16.70 ug/ml & HE
R X - T &2 7c dose response 2358 Hh, M

Fig.2 Serum levels of KW-1070, i.m,,
Healthy volunteers (N=3)

I —-—e8mg/kg
™~ —dmg/kg

—
o

Serum levels(1g/ml)

Time (hr)

WEMMBRTEK (AUC) 4 8mg/kg B TiX 64.4h- ug/
ml & 4mg/kg P 36.3h-ug/ml DFY 2 TH - 70
KW-1070 1[8 4mg/kg * 12 BsRl&ic 1 B 2@,

5 AMMIE Lo migE: Table7, Fig3 otk
hThb, BREBME 30 SEOMAREILTY 7.25
~9.32ug/ml, 12 BERIHE O M BEEX TR 0. 24~0. 31
ug/ml THote, BT, 1EFEREDORAED HRD
e Mrp R EER 4K % one compartment model T LT
FHRELTRL, thic #gR5¥TD 1, 3,5, 7
KBIVIOEBAKBONRAKAE (FFE5H% 1/2 3 L V12
REREIE O M@ E) DFH% plot Lz ot Fig.4 T
»%, peak fliit#) 10ug/ml THbH, 12 BRIEICH
0.2 ug/ml TH - 1zo ERIEDFEHIL simulation curve
LI —HKLTH b, BEFSHEOMFBEREBL 3,
5 7 KXV 9EBERL TR ERENREIRT WD ESR
T LN TES, 8mg/kg 1EBLRDO RHHEND
4mg/kg D4 L FEHEZ LU TIER L7 simulation curve

% Fig.5 @R T,
3. Reqyhit
KW-1070 » 4mg/kg 5\ 1 8mg/kg % 1 BIFEL
7-BE D [RehBEi: Table 8, Fig.6icR3&kh THb,
RePBEGHEEROO 2EMETRLEL, FOME

Fig.3 Serum levels of KW-1070, 4mg/kg
i. m., Healthy volunteers (N=3)

1st 2nd 3rd 4th 5th day
+ ) H H 7

(ug/ml)

10t

5-

l..

0.5}
0'1 e 1 1 1 1 1 1 1 1 A
035 1224 1224 12% 12% 12

Time (hr) :
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Fig.4 Simulation curve and observed
values of serum levels of KW- %g 0 © ola =
1070, 4mg/kg i.m., Healthy vol- Fiks € g |8 »
unteers (N=3) = .
(ug/ml) cl Q:J'a N e b »
9 SE|Z € 5|2 &
8- — N — —
[
T 33 © N M (n ™
S| o5 o |6 s
Z =
36 48 60 72 84 96 105 120 "
Time(hr) ) . e
f_{ : g‘a t~ m ©m
Fig.5 Simulation curve of KW-1070, E 7 §‘E' TR sIES
8mg/kg i.m., Healthy volunteers S il
(N=3) E‘ 73@ @ w oo o
(g%/ml) :_,(;’ EE‘Z ol !
g 2
jon)
15 é Y| ~ wlo =
e SS|e o ©|w
10 0
ElZlfzy 2 2lz o
o ) . g ~r 1 8E |~ & ~|&
123 W T R % 08 10 ERE A
ime(hr) ]
| |2E|12 2 222
-
Fig.6 Urinary excretion of KW-1070, g 33 = ® 7.
i.m., Healthy volunteers(N=3) g
"g 3$ @ ¥ N & .
200 woa-[ 4100 = g |le 3 g\l -
&
\ o—-—e8mg/kg ~ g - &
160 i tmene OS SE|Em( oo 2
~ ] meke E SIT7I8El8 & 5% g
HH= e SN
i 3ol | T 10 s = wZ
e : 5| |SEl3 2222
gL |1l g % tw|€ 2 8|3 €
= - = AN & =~
Z 80k 24 I\v Jo0 2 8 bl
Rk = 5
5.::,_,_.‘ 2 © sl © o, ~
; 3 © S o i S
a0 ) ' 120° 5 i D
/ I »
] M
C o716 12 24 SI7(2E|E € €| ¢
Time (hr) T° =
jon)
it 4mg/kg B LT 8mg/kg BTERF T 479.3 - 2Tl o o|o w
SN n <o
ug/ml, 898.04g/ml =3 Lty % OBED RABEILEIZ — 1325 B g8
1% T¥4y 60.0mg, #%ET 132.0mg T H- oo Ll =
%, RpifE, FHEREISRHEO S & & b g =l 23 3 @3
L, B 12 B % Tic 4mg/keg BE T 53.0%, 8
mg/kg BETIE 62.5% ARFICEIRI NI, ok, F S ;3 ;ﬁ ;: s a
DREZFER, BOIO 4550 TroBhlh S hre, s 9
KW-1070 0 1 (&l 4mg/kg % 12 BHE 1= 5 A R4 2t |z g =
ELBROS 1B H s X0 9 B H 5% O Rehpkitiz 9 S
Table 9, 10, Fig.7 D &3 h Th, S |k w S
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Fig.7 Urinary excretion of KW-1070,
4mg/kg 1.m., Healthy volunteers

(N=3)
200 1600 100
160 00k _;l{ter 1st administration 1807
= |- after 9th administration | g
ElE |
Sloof ek | gemmmT ot
S 2 b
g 80} & 40 iy
ERE £
401 200 420
o 0

Time (hr)

B1MBR XU EBHER 12 B E TORSPME
IRERL, FhERTY 60.8%, 65.2% THH, 12XA
%0 RepEIRERY R L1,

II1. # ®

# aminoglycoside RITAEFITH 5 KW-1070 0 fg
KRB EILL, FA% 7 AOBEREA img/ke »
Byt 8mg/kg x HE, 7ok 4mg/kg ¥ HEEE
L, REMS IURIY, PERBIRBE KR Lic, HERS
BRIVSEFERLLCHMENRTRRDORT,
ER 7 A B R S b KW-1070 5 iRE+
BZEEIDNBREIDDORId o1, LL, &8
ORFIIERE—HRRO - DRERABFANRTH
b, ¥fbORFRECEVCTERHD CIIFEZOMHEK
|MEMNZ BN D Hl EXERT L §% KW-
1070 DEEEFMH T CBL, L CEmE, Tk
gLl & TSR LS CICEEZICOWLTORRI DL
BEThA5

KW-1070 » %42, HEttBHARIZ» A LT, 4mg/kg %
Bk 8mg/kg ¥ £ Fh 1 @FE LB ik
peak (¥, 4mg/kg BT 1RMEEICFY 10.08 ug/ml,
8mg/kg BT 30 FHKICFH 15.0pg/ml #RL,
+- AUC it 4mg/kg B TFHy 36.3h-ug/ml, 8mg/kg
BETEY 64.4h- ug/ml LB 7L dose response At
Bdbhic, TORAL, AFOBRIELS, LhrbR
Frez ERTHETEHLDTHS D,

—%, &H 1EHEE D RFPEE L 4mg/kg B, 8
mg/kg BEbic 0~2 BRIRTE L&, Th X h
479.3 ug/ml, 898.0ug/ml DEEMB LR, 12HH
TORPEUERIL 4mg/kg BT 53.0%, 8mg/kg F¥T
62.5% T, TOKRKFITZHER, KIID 45EZF TiosE

—_—

MEht, =oRPERFKIL amikacin™!0 L 2
AR, AHL ¥ L REAO A LRI BT &5
gghﬁ‘.o

X B, 4dmg/kg K HEEY S L /WED MRRE peak
% 8~9ug/ml ik, 12 BEMEX 0.3 ug/ml Fi%TE
xR D L, (R PREBATO M REL
BYIR L1, %7, simulation curve X b MEHERD
Mo H A 5 3EE, 5E18, 7T@MBH X 9EE
L ERFRIZIZABCHE D EERTWB LRt
MNTE I, %P EIED 12 B F TORFEIREY 1
Ef5 T 60.8%, 9 BIFREY T 65.2% &, A#s
WX BN TORAEME LWL D EEX SR,
LIk, 4ERH L7 KW-1070 OFKfE—HAROE
T, MEY SRS Y UMEZ G REL L RLROFT
HBTXEIERRALRT, ¥7:, B Htom
T kD EFRRT T HLD pattern ¥R, #HEHE
A rlslids IUCRPTCOEREEIIZDHbhich,
o

X .3
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PHASE I STUDY OF KW-1070
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KW-1070, a new aminoglycoside antibiotic, was administered intramuscularly to seven healthy
adult volunteers to study its safety and pharmacokinetics.

In single dose studies, volunteers were administered 4mg/kg or 8mg/kg of KW-1070. In multiple
dose studies, volunteers received 4mg/kg of KW-1070 every 12 hours for 5 days.

No side effect or abnormal laboratory findings were found in either the single or multiple dose
studies.

The serum level of KW-1070 peaked at 10.08 #g/ml after one hour in the 4mg/kg dose group, and
at 15.90ug/ml after 30 minutes in the 8mg/kg dose group. The serum level decreased gradually, and
the concentration after 8 hours was 1.07 #g/ml for the 4mg/kg dose group and 2.34ug/ml for the 8
mg/kg dose group.

The serum half-life of KW-1070 was 1.95 hours for the 4mg/kg dose group, and 2.35 hours for
the 8mg/kg dose group, which indicates that dose response is dependent on the dose level. The
urinary recovery rate 12 hours after administration was 53.0% for the 4mg/kg dose group and 62.5%
for the 8mg/kg dose group. No significant differences were observed in absorption or excretion rates
between single and multiple administrations of KW-1070 to healthy adult volunteers.



