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Cefuroxime axetil (CXM-AX) ofEKE—HAE

Al BEeF I E—
RS RE AR
REE=-FXFE
1 B AR FE () TARB

EE R AR FE 29 412 Cefuroxime (CXM) » prodrug TH % Cefuroxime axetil (CXM-AX)
HHES D\ L HEMEE L, BERE—ERB L LTHFOR LR LU PR3 2153 %5

e to

1. 250mg 317 500mg X HEES 5\ 2 EFKEEROMERBESD 5\ I RPBEIZEN

I ARBEEOLIE CERR LI

2. 250 mg MM EROREMBPREES% 2 ey, KK 30 5T 3.74 pg/ml, %=
JEBF 3.00 pg/ml THH, FOEFHIzThE 0.9 BRETH - 1o

3. 500 mg MAERGR OREMEPREIHEHE 2~2.5 BT, A% 30 &5 T2 6.41 g/
ml, ZefERE Tt 4.64 pg/ml THH, 250 mg #H5H L OMICARE A BIKFE, R bR

4. 0~ 6RO RPEINEKIL 250 mg 35 LU 500 mg BMEIHEDOLTFHTH A% 30 2HEH

45~51%, ZelaREEE5.h% 32~37% TH - 120

5. 500mg #h#a 250 mg 2$E& 500mg 1 3E#5ic X 5 bioequivalency HHRES Licshs, M
B LN RPEIREK &L Il EDOEIXRAETH - 7o

6. 250mg 1H 3[l, 46 EIEFEFSICL 2EHEMEARD Lhih -,  DEGEHRSARC
BT L3t CXM 502 CXM-AX OBEZHEBRRUTTH > i, Mmifshs
O Reziz CXM-AX BHEizd & X b, CXM Lt OEERBIMmIZED bhith - 1

7. BBEMOR TIRERZSEC—BEOBRERSEMENA LR, ¥, BED GOT,GPT,

Al-P o FRAEED 5\ LESRER T SR,

oo AMERER BEEHRE —#

MEEHRE, MFEEENRE RRESCSVCTAACERT 2 L EX O3 RFERD LAY

ie] f:.o

Cefuroxime axetil (CXM-AX) (33X Glaxo # T
BAR S hicg L\ £& O /A Cephalosporin #|T, Btz
4t A Cephalosporin #/& L THRa h Tw % Cefuro-
xime (CXM) o 1l-acetoxyethylester T, Z D =R 7
ML X D FEORIIAFTRE L 78 5 120

fex, CXM-AX @ zh Bz L A SHEER IR
WAl RAREETht: CXM-AX BB&EP Tl = A
FrfeEh T CXM & LTTIRE h LB EA w %6+
bo

CXM DHEFHC S VTR S L DRENH 5
A0 K#Fx P-lactamase \CLFETHHD T, =D
A7 b L e o O Cephalosporin # X b [
<, ThETHRO W T & g p o2 Citrobacter,
Proteus, Entevobacter = $ HiEHEA% T30

SE, bhbhXERC ST HHEEARBO—BEE L L
THREHERB T S TAAOLLU ¥R L5 2

T, KHOBBRRABFERE N T 2 REE LB
BB oW THRE LT,
I. &% 8 5 %

1. #%E

#%E 1z Tablel (R LIcERABFE 29 87T,
THERE 30 5% (25~56 #%), FH & K ix 178m
(161~183 cm), F¥{kTE 62 kg (52~T75kg) TH»1s

chogBEc BTy, RBROBHARERE
TOWTESREBREITV, 51 1BRIOA7 Y-
= v FRBRTCIER Ll S hicd O REL, XETL
HDRABEXEBTEMLTE >

ok, Bt EE 58 4E 11 B ~FBfn 59 F3A
Tho>To

2. rHE, #H5HE

Table 1 1R L7 & 5 10 #i%E % 5 Bicpld, CXM-
AX O PEBCET s MRKEE REORE
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Table 1 Dose of CXM-AX and Volunteers

Volunteers
Group Administration
No.| Name Age (year) | Height (cm) | Weight (kg)
1 K.S. 30 168 63
Single dose 250 and 500 mg 2 Y.A. 26 174 55
30mins after meal and in 3 MN. 33 167 54
I fasting -
(Cross over method) 4 K.0. 3 183 62
(6 Volunteers) 5 H.T. 27 167 69
6 Y.O. 28 169 56
7 K.S. 30 168 63
Single dose 500mg 1 tab. 8 K.A. 31 183 64
and 250mg 2 tabs 30mins 9 M.N. 33 167 54
II after meal and in fasting
(Cross over method) 10 Y.A. 27 174 56
(6 Volunteers) 11 K.K. 25 171 61
12 H.N. 25 179 75
13 K.O. 56 161 62
Single dose 250mg 2, 1hrs 14 N.M. 38 171 68
before meal and 0, 1, 2hrs 15 M.K. 30 174 69
after meal
it 1 K.S. 30 168 63
(Cross over method) 6 S
(Urinary recovery) 17 MK. 28 182 60
(7 Volunteers) 18 | S.T. 25 163 60
19 H.N. 25 179 75
20 H.N. 25 179 75
Multiple dose 250mg - —
3 times/day X 15days 2l S.Y. 32 172 63
v +1 time 30 mins after meal 22 K.A. 31 183 64
(total 46 repeated doses) 23 HEK. 2% 167 52
(5 Volunteers)
24 K.Y. 30 168 60
25 K.A. 31 183 64
Multiple dose 3 times/day 2% H.K. 26 167 52
X15days+1 time in fasting
\ 27 M.N. 33 167 54
(total 46 repeated doses)
(5 Volunteers) 28 K.O. 33 183 62
29 SY. 32 172 63
Mean 30.3 172.8 62.0
+SE. +1.11 +1.24 +1.21

Bitt, &ty 1@

250mg 53 500 mg #r 5z &

AL,

M3 4 oo THiE Lic, Group T

DR L

F7ebb, Group I T2 6 Flizo\v T CXM 250 mg
B LV 500mg % cross over iz X b, ZEJERESH B Lk
B% 30 Hic 1EIRE L, AEKREES JOCBEOBE
EBE LAt 500 mg &% 30 5850 2 G Tl m i
BLORAEE 350 TERIRGIA A b DT K

(% 500mg 5 DE4A, 250mg 2 $ifkE & 500 mg 1
P S ORFICOCTHRET 5728 6 fllic2 T cross
over 2L h AK 30 B D i EERIC 1 @RS L
72o Group I (XJRFPEIEOEF TH HH, AREOR
AT B0, THNCDUT cross over #EIC LD
CXM-AX 250 mg §£% &R 2 Bl 3 X OVRRT 1 BRI, &
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Table 2

NOV. 1986

Examination items

Skin reaction test
(Scratch test)

Only for screening test

Subjective and Clinical symptoms

objective symptoms

(allergy, gastrointestinal disorder, etc.)

Physical exams

Blood pressure, pulse, body temperature, ECG

Haematology

WBC, RBC, Hb, Ht, MCV, MCH, MCHC, Platelet, Reticulocyte,
differential WBC, Prothrombin time(PTT), Active thromboplastin
time(APTT), direct and indirect Coombs’ test

Serumbiochemistry

Glucose, total protein, A/G ratio, total cholesterol, triglyceride,
total bilirubin, s-GOT, s-GPT, v-GTP, Al-P, LDH, LAP, BUN,
creatinin, Na, K, Cl, Ca, amylase

Appearance(color, turbidity), qualitative tests
(pH, protein, Glucose, acetone, occultblood, urobilinogen),

Urology
Urinary specific gravity, Urinary sediment
Fig.1 Schedule for examination (single administration)
Time Administration
Item hr.
Pre. 0:5 1 1.5 2 53 4 6 8 12 24

< | Physical 6 ' ' (; ‘ ‘ A l ‘ <l3
b4 exams

<
B Haematology o o
S| Serum-

x biochemistry o o] o A o
= Urinalysis o o
7
-

z
;_.g Plasma level o o o o0 e o ® ° © o

S|Urinary level L4 L4 ¢ — e —0—O0—0
5
-=

[

A Electrocardiogram was not examined
© : Including Bioequivalency (Groupll )test

A : Glucose was not examined

@ : Including effect of meal on laboratory data (Grouplll )and Bioequivalency (GroupIl )

FEE BH% 1S LURK 2BM 1 EES L,

Group V, V (2EHHEHET ThFRS5OIZoL
T 250mg % 1 H 308, 46 E&% 30 /5 5\ 12 HRE
CHSHRS Lich, £% 30 H 5 TS5 8z
Ol &5 16 HEHIZ 2 GIOEBRRALSH LR I=DT, T
HE 3 oV TEE L,

BEHkir CXM-AX ## 120~150 ml Dk & iz
BE L, TOBHO HKEZOWTIE I IRE Lich -
7o Fho, HEIOEENEE TIESITE O BE» S
BT COMMERL L. ¥ SRS OZNER AT
28R & Lo

¥k, WREFIIEA T 2 v (BOBED CXM-AX
250 mg i (Lot No.33022) = X7f 500mg #: (Lot

No.33290) A\ 7,

3. BMHEARIVAY ©o—n

PAEMRBIL Group T OH@EEE R XU Group N,
VO K5 RER T Table 2 OEIAH w2 W T K&
L7s Ffe, REAYy 2o — i3 BEHREREOWT
Fig.1 1z, #5125\ 72 Fig. 2 ok Lo i£5,
HEFE D Group T 3 X U Iz DTz EDEBOA
HE L,

4. iR X ORp CXM 1 D RIE

CXM omfrRss X C Rz, B subtilis ATCC
6633 HHREH LT AMEF « A 7 (bioassay) ¥ LT
Table3 iR LIckBic L 2 5EK A7 m= 1 /774
— (HPLC) iz X h I Lo
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Fig. 2 Schedule for examination in multiple administration (Group IV, V)

1st day T 3rd day sth day | 16ty day T After {inal
Time ! ‘ administration
i T >
Jtem Ad. br. Ad b Ad hr.| Al hr| I3t | 7th ] 21ih
S Pred 122535 Pref 123 Pred 123 Prel 122535 7] an AV | av
n T T T T T T T T T t T T T T v T T T T T T 1
Physical 5 N A w i - tc)
o exams. ' i i
é Haematology [) c &) ! o i(c
b |
<|Serum- | . ~
= . ( o ()
2| biochemistry ° © © i /
¥|Urinalysis o o o o | (o),
" |Fecal exam. ® (o) o c ‘1 c i o
Z|Plasma level | © 00 0 00| © 00O0| 0 000} 0 00 0 00 i |
o= i |
% i i
S| Urinary level OO o0 =3 | om0 0 o—0 |
o
E Fecal level o o} ‘ o c
| i
|

* Electrocardiogram was not examined [J @ PT. APTT. and Coombs’ test were not examined
2 Only Electrocardiogram @ : Sample taken on the day before Administration

Ad.Administration

X [

Table 3 Assay method of CXM by HPLC

Pump Hitachi 635A
Oyobunko UVILOG-51I (UV280nm)

Detector Hitachi Multi-Wave length UV monitor 635-0900

Integrator Yokogawa Hewlett Packard 3390 A Reporting Integrator
$#4mmX150mm stainless steel packed with

Column

Licrosorb RP-18 (Particle size 5u¢m, Merck)

¢4mmX10mm stainless steel packed with

Guard col
vard cotumn Licrosorb RP-18 (Particle size 5um, Merck)

KH,PO; 830ml

} =Total Volume 1,000ml
CH;0H 170ml

a) Plasma—1/15M

Eluant
. Phosphate buffer (pH7.0) 835ml . . R

b) Urine —1/20M osphate buiter gH}O}‘){ 16;m1}='lota1 Volume 1,000ml
a) Plasma—1.1ml/min

Flow rate K .
b) Urine —1.0ml/min

Column temperature Room temperature

Sensitivity 0.02AUFS

. a) Plasma — 100 ¢l

Iniection X ;
b) Urine — 10zl

Internal standard CEZ 202¢/ml sample

Determination quantity reak height ratio CXM CEZ.

ok, MEERH IR M E HI1C 5 00 L U, i (pH6.0) A GTIFE L, RoFIFRC2REE T
R REFAHED RO—% BH 1 diks X 2 R\ 7o 7od, bioassay TOEEFIERIL 0.39~25
—20C RAEL, 24 BRILIPNIZ CXM B % W E  pg/ml TH 5,

Lie ¥ 1, bioassay ok} % BRIz MAENE 12 5. M CXM-AX 3 XU CXM o fE
Moni-trol T (¢ ¥y -+), BIZi2 1/15M v o FEt iR HEABIW 1g 2R LT ETFOFERE T 10 75%
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Loz, 10§ % 3,000rpm, 15 73
R L EE L, e DRI E A TIE L7
CNM-AX BEOMEZ, REHEH Silicagel 60 F-
254 (Merck) T LAMBR EIC S5pul A48, P L
e x ) — L EEfE=F LK (=4:211) O BEHR T
BRE% T, MPNBAfERE D R — L ORELERE (=2
55 —x) RIEFE L, 37°C, 30 HRIRGHE, AR
Lk (R v 0.5%, A=FA 0.3%, 7=V
Frywa 1.0% btV T =AT TV ) T L
0.01%. Hv7v 1.5%) w7 v— &z 2 & B
subtilis ATCC 6633 ##7EM & LT 37°C, 18 Byl
HEE PR A RITE L7, RETORBBRL 31.3uglg
TH Do

z 4, CXM EBEOME X Lk B subtilis
ATCC 6633 % HBEE LT W7 « » 7L O E
Ltz AETOBEERAIL 3.90g/g TH 5o

6. e 5T R FE S OB
CXM-AX 250 mg i35 7EAH LU 46 B H oMl
Wiz 00z 7 @A ORIV TRBERB OB FEY
117

Mz 2 2 7 — L TREA L, B LK 204 %,
Fi2JE% 5l %, Silicagel 60 F-254 (Merck) THH L
FEBH AR, N L, ZemkAn AKX -0
FFr (=45:8:2) OFEERYACTRE LK 7o

CHEMOTHERAPY
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PB4 fERE L R PEILEE (AT 7 %) 4
221, 37°C, 30 pHRIGH, S. aureus 209 P % R B v

#- bioautogram #{T -~ 7o

7. EBYSIFWIRRAT

Mg T L
(NEC PC-9801) % fi\, £ BB RET — 2§ 7 =
75 2 (Automated Pharmacokinetic Analysis system,
APAS) »1 3 v -~— k4 v b« 1REIX (lag time) =
Fz kv, EEHEOFTEER L1

SRR A b Y o Y ZER LU DR LAERIE
I FE o SIMPLEX i X W RIRE R 1 LREL,
A 1CpA(0) L LTHME 72 —2—%HHL ¢
Ho2wiaE & LT MARQUARDT #%iZX h BU4E
54— 5 —DIRER KD 7o

II. & B8 B

SN=VFNaAVE LR

S

1. ZEEE

250 mg 3 L O° 500 mg DHE[EI#E (Group 1) Kk
O 250 mg 46 [EKi S (Group V, V) TG Shi:
AR OME Y Tabled (2% Lt BUEE
e LT B RE o M — 8t o BERTEST
(%% 30 4rds X OF ZBIRs R 5% 5 FIFR 3 ) AiAb
LMo Bt d, T h SO RS 5 FIsH
KLt

% 7: EEMEE, MREE CTREEERY. ERRY

Table 4 Summary of tolerance test

Single dose 46 repeated doses of
250mg tablet
Item 250mg (6 cases each) 500mg (6 cases each) 30 mins
- in fasting
30 mins i fasti 30 mins . . after meal (5 cases)
after meal in tasting after meal in fasting (5 cases) ‘
Subjective ‘objective . ) Feeling of mild abdominal
] ) No abnormality X X
symptoms distension
Physical . . .
examinations No abnormality No abnormality
Haematology No abnormality No abnormality
Al-P1 : 2 cases Al-P1 1 case GPT 1 :1 case | Amylase was
(12.6 > 17.3 No (14.0—17.1 No (1829 — 18 | high before
K-AU) abnormality K-AU) abnormality 1u/m) and after
Serum biochemistry | (8.2—10.6 Amylase was | doses: 1 case
K-AU) high before
and after
doses - 1 case
Urinalysis No abnormality (Pr())tel(n;)l c(ase) No abnormality
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Fig.3 Laboratory findings (500 mg single

administration)
30mins s-GOT
wn after meal IU/_l in fasting
25 25
/1 /(] SR,
15 15
. f/%\ =
] S [
L 1 ) | 1 1 I 1 L
Before 2 4 6 24 Before 2 4 6 24
Time (hr.) Time (hr.)
30mins s-GPT
1U/1 after meal 10/1 in fasting
25 25
20 e e 20 o
15 15
= pe————
Before 2 4 6 24 Before 2 4 6 21
Time(hr.) Time(hr.)
30mins Al-P
K-AU after meal K-AU in fasting
18} 18-
161 16|
14t R
12} 12}
S | E
| s
6 6L
= e
Before ZI 3 6 214 Bef;re é .i é 2:;
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Fig.4 Laboratory findings (250 mg 46 multiple

administration)
30mins s-GOT
after meal . in fasting
W\ ezzs<inzzz2 U\ ezzssimrzzz
0 <
20 20 N
15 I =S~
10 10—
5 |
n 1 1 " L L L n
Before 3rd  8th 16th 22th Before 3rd  8th  16th
Day Day
30mins s-GPT .
after meal in fasting
01 V| 255222
20 30
25 25
20 JA0) N
5 15
]F) - /‘\
10 10 >\
5 .
Before 3rd  8h 16th 22th Before ard  Sth 16th
Day Day
30mins P
after meal AlT in fasting
K-AUy BZZs\a0i2722 K-AU 2
10— e
==
6
[
4 —_—
gl e
Before 3rd  8th  16th 22th Before 370 Sth 161h
Day Day

Fig.5 Correlation between the HPLC and the bioassay methods for the determination
of CXM levels in plasma, urine(250 mg single administration)

Y
6¢- Plasma
B L)
5F . *
—~ L]
— . L]
S 4 o
I~ )
TE i u’..-
2
i e Y=1.1355X —0.0835
3 o A% R=0.9776
& o 3 N=96
oo} °A.
- .
L)
1_ L] L]
o/ e [
~ (]
0 1 s | ! 1 ! 1 L 1 ! Ly

1 2 3 4 5 6
Bioassay method (ug/ml)

WThOBET L BE A DRI - 720
*OMOBEKREAB TIZ Al-P OIRE FRA 250 mg
B LV 500 mg &% 30 HHERE, GPT OIEE HHA
BRRS (A 30 £) THbIIZ E¥BVTIEL, &
HCRAT 2 LEx bR BEIA LR - oo

Y
900t

800

Urine

700+
6001

500+

4001 Y=1.0180X -4.0982
R=0.9927
N=60

300} .

HPLC method(ug/ml)

200

100

| L 1 1 L I I}
0 160 260 300 400 500 600 700 800 900X

Bioassay method(ug ml)
7t¥, 500 mg Bl Rss X U° 250 mg 46 [B]E 57
LS OFFEEERAE RSt % Fig. 3 3 X8 Fig. 4 1R L1,
2. MREFEE
M7 HONC FREPYREE & 4 1T JIE X bioassay &
HPLC iz X » #5F L#AS, Fig. 5 12RT X 5 icmE o
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Table 5 Mean plasma levels of CXM after single oral administration of CXM-AX 250mg and 500mg (Group 1)
Time
Dose ~_ 0.5 1 1.5 2 2.5 3 4 6 8hr.
Administration
30 mins <0.84 | 2.48 | 3.58 3.74 3.38 | 2.51 129 | <044 | o
after meal (n=6) +0.37 | £0.41 | +0.28 |+0.18 |£0.21 | £1.00 D.
250
e ) B 1.33 | 2.33 | 2.89 | 3.00 | 2.40 175 | <087 (<039 | |
in fasting (n=6) | . oe | 40,35 |+0.28 |+0.22 |%0.27 |+0.23 T
30 mins 079 | 256 | 4.10 | 4.45 | 4.16 3.46 | 2.15 | 0.70 |<0.35
after meal (n=6) | £0.28 | +0.93 |+1.35 |#1.36 |+1.28 |+1.16 | *0.75 | +0.27
500 30 mins 119 | 384 | 6.05 | 6.41 6.01 5.09 | 3.12 1.05 |<0.52
ME | cier meal (n=4*) | £0.20 | £0.71 | £0.88 | £0.89 | £0.83 |£0.83 |+0.66 | +0.24
et B 155 | 2.8 3.30 | 4.26 4.64 3.97 2.44 | 0.87 |<0.20
in fasting (n=6) | . 0 | 1g57 |+0.44 | +£0.22 | £0.49 |£0.56 | *£0.40 |£0.21

Mean+S.E. (zg/ml)

* . 2 cases showing poor absorption excluded
N.D.: Not detected, N.T.: Not tested

Fig. 6 Mean plasma levels of CXM after
250 mg and 500 mg (Group I)

single oral administration of CXM-AX

7L 250mg dose 500mg dose
—<—30mins after meal(n=6) (6.41) . 30mins after meal(n=4)

6 —o— fasting(n=6) 6l fasting(n=6)
E T 5‘ (4.64)
o
=
E 4+ (3.74) 4
=
£ 3.0,
/N 3

2} ol

1r 1+

\ ; , . \ i ] ‘ ) . . . | |

Time(hr.)

Table 6 Pharmacokinetic parameters on CXM levels after single oral administration

of CXM-AX 250 mg and 500mg (Group 1)

Dose R Item }\d Kel T1/2 vd Crmax Tmax AUC™
Administration (/hr.) (/hr.) (hr.) (1) (ng/ml) (hr.) (hr-pg/ml)

30 mins after meal 0.952 0.783 0.902 27.55 3.77 1.71 11.85

(n=6) +0.063 +0.047 +0.05

p— - _ 47 0.056 +2.24 +0.26 +0.11 +0.87

in fasting 0.933 0.798 0.910 34.80 2.98 1.50 9.68

(n=6) +0.071 +0.069 +0.097 +3.41 +0.25 +0.11 +1.22

30 mins after meal 0.814 0.635 1.160 35.08 6.30 1.87 23.73

(n=4 +0.073 +0.085

500 mg - ) 0.085 +0.173 +5.17 +0.81 +0.15 +3.31

in fasting 0.732 0.619 1.186 44.57 4.49 1.9 17.86

(n=6) +0.077 +0.084 +0.150 +0.92 +0.15 +0.29 +1.67

Mean*S.E.
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Table 7 Mean plasma levels of CXM after single oral administration
of CXM-AX 500 mg (Group II)
. . = Time )
Administration 1 2 3 4 6 hr.
Dose
.87 5.79 15 2.0 .65
500 mg X 1 48./ ‘3? 1.13 2.34 0.65
+£0.64 +0.59 +0.35 “0.14 +0.15
30 mins i 1.14 5.20 4.01 262 0.78
after meal 250 mg X 2 . _ )
+0.60 ~0.44 +0.50 +0.31 —0.20
(n=6)
t-Test N.S N.S. N.S N.S. NS
3.49 3.80 3.1 5 0.«
500 mg ¥ 1 X 3.00 1.54 0.48
+0.45 +0.36 +0.13 +0.13
in fasting _ 3.61 4.32 3.37 1.97 <0.55
. 250 mg X 2
(n=6) +0.51 +0.34 *+0.19 +0.22
t-Test N.S. N.S. NS N.S. N.S.

N.S. : Not significant

Mean+S.E. (ug/ml)

Fig. 7 Mean plasma levels of CXM after single oral administration
of CXM-AX 500 mg (Group II)

Plasma level (ug/ml)

30mins after meal in fasting
—o— 500mg Tab 1
T ——250mg Tab 2 = 7} —o— 500mg TabX 1
6+ A E ok —e—250mg TabX 2
L
51 £
5.2 -0 1.3

4 T 4l
3t =4 3.8
2+ ? ol
1H — b
0 . L L L | |

T 2 3 4 5 6 T+ %

Time(hr.)

EfIEFE I L < —FF 2 DT, LIFiziz bioassay =
L BB OV THET B,

(1) 250mg ¥ X0 500 mg ¥[EI#LE (& 30 4%
LU, Group 1)

CXM-AX 250 mg 35 X 0% 500 mg # &4 30 258 5\

VRZE IR\ B[] Y BB o> g M M e S O HE RS & Table
SH LUV Fig. 6 12, EBHH¥aMITHEE%L Table6 12
wLT,

250 mg B[O 85 BB O fik i L AfE b R EE V2 BB 30 4y, %
EROWThTh 5% 2BRch ), FhFh 3.74

BLU3.00 pg/ml DEHTR L, A% 30 HBEDOHHEE
BIRS X0 B BEER R Lo E 72, FhThomifiry
BRI 0.90 35 XTF 0.91 B¥RE LI AZETH - 720
—77, 500 mg H[A) 5 . B O Jik i ot e L BE (X XA 30
ARE TREEH 2850 T 6.41 pg/ml THH, Zefgh
BETI Btk 25850 T 4.64 pg/ml & R L 72 ¥

Time(hr.)

fo, ThThomBEPFERII 1.16 520 119 Kl
R L, BEHERREITY 1.0 pg/ml gk DEE AR L
o

7%, Cmax X0V AUC 12k T 250mg #5 &
500 mg $5 & ORNCIIBBRE /e AR D AR S,

(2) CXM-AX500mg 1f& 250 mg 2 fEHi[a iy
Lo bioequivalency (&# 30 Y OERGE s
Group 1)

CXM-AX 500 mg #E5izk\7 500mg 17
250 mg 2 Set¥H5-R I B MmOV T
=3 575 6 Fld volunteers -
I o miEhPEOHB AT L, T ONFi% Table7 i3
XU Fig.7 o Lo,

RE»SH S Ik 5Tk 30 4 U2 R D
UCTh oS T e O mAERELE ﬁ’/.: 50 mg 2 FEfY
5 & 500mg 1 FEf G TIRIFR%TH - 1o

JANSSS

VAR

Y- &
T B

“C cross over H:

H5H
2
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Table 8 Mean plasma levels of CXM after multiple oral administration
of CXM-AX 250 mgX 3 /day (Group NV, V)

-
Administration mer g 2 2.5 3 5hr.
Day
L 2.97 3.89 3.48 2.76 | <0.81
s +0.14 | £0.58 | £0.71 | +0.66
1.45 2.75 3.22
, , -
30 mins 3rd +0.51 +0.42 N.T. +0.44 N.T.
after meal
- .9 2.71 2.10
(n=3) 8th 198 ! NT. » NT.
£0.35 | +0.43 +0.66
.08 3.35 2.85 2.37 7
16th 3 0 . j ‘o 3: 0.77
£0.72 | +0.65 | +0.60 | £0.67 | +0.46
- 3.00 3.42 2.61 2.01 | <0.69
; +£0.42 | +0.24 | £0.38 | £0.35
2 9 2 99 :
3rd 220 - NT. b4 N.T.
in fasting +0.37 | £0.27 +£0.33
(n=5) Loy | 2.75 1.71 N
8 th - - NT. : N.T.
024 | +0.24 ! +0.33 NT
9 2.65 237 95 | <0.6:
o 1.93 65 ; 1.95 0.62
038 | +0.2%6 | £0.35 | +0.41
N.T.: Not tested Mean+S.E. '« ug ml)

Fig.8 Mean plasma levels of CXM after multiple oral administration
of CXM-AX 250 mgx3/day (Group IV, V)

30mins after meal(in-—3) in fasting (n=5)
—o—1st day —o— Ist day
—— 3rd —o— 3rd
51 —<— 8th 5+ —x— 8th
—o— 16th —o— 16th
E 4 E 4
BL oL
2 X
T 3 ERES
i 5’
E il
= ~
1+ 1+
Il L Il 1 L L 1 1 1
0 1 2 3 4 0 1 2 3 4 5

Time hr.)

(3) 250mg 46 [l difictys (&% 30 /75t L OZ2p
F#rE, Group vV, V)

CXM-AX 250 mg 1 H 3[al&# 30 /3 & 5 U (12255
i 46 [aLdEER Y U 2B a o M i O HEF A4 Table
8} LU Fig.8 127k Lichs, & 30 4 X U2 L
Thobs Ty fifit 5k 5 L &2 S5 SRR
0N Y (WIN/AES el

3. IR Bk

(1) 250 mg % L OF 500 mg iEHrE. (£28% 30 7 3s

Time (hr.)

X OV Rk, Group [)

CXM-AX 250 mg 3 L O 500 mg #&# 30 #hH s\
VXA IR - o0 IR eh B D HE RS A Table 9 s J OF Fig.9
SR L7, B0~ 6 Mo RepER R 250mg
FLUV 500mg D h o #HhE T b &% 30
. (250 mg 459%, 500 mg 51%) o JiAs, ZemiEE#s
(250 mg 37%, 500 mg 32%) X bbb -1

(2) CXM-AX500mg 1§t& 250mg 2 geHEH
LI¥ 0 bioequivalency (£&# 30 43 L VRS



yoL. 34 S5

Table 9 Urinary excretion after
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single oral administration of CXM-AX 250 mg and 500 mg

T Time ! o 1224 | Recovery (75)
S inistration - 0~2 24 16 68 812 T e
Dose | Administratic Item ~ 5 ) | 1 br. (0~ 6he)
e | Recovery (05| 15 21.7 7.1 1.7 0.7 ;
> } +1.4 +1.9 0.5 +0.1 0.2
after meal 44.6
p 218.0 .5 1.6 54.6 9.
(n=6) Conc. (pg'ml) R 418 ’ ! 6 o : 0.7
=56.0 =57.4 +22.6 +4.3 =2.9
250 mg 7
, 20.1 12.1 4.1 1.3 0.4 |
Recovery () . | 0
in fasting 1.6 | 1.5 | *0.9 | 0.2 | *0.1 |
. T 50.6
n=~6" . 234.6 378.9 113.3 26.0 3.6 | .
Conc. (pg/ml) - N i N.D
+£50.9 +90.6 +£32.1 +6.2 ~1.0 |
Cocovery (0,1 | 189 | 26.9 8.2 2.3 09 oo
ecovery (%)
30 mins 2.4 | 216 | 206 | =05 | 0.2 0.1
after meal 51.0
4 ) 350.9 714.5 346.2 37.2 16.9
(n=4) Conc. o /ml) >0 ’ <1.7
one. Lug £78.8 | +289.3 | +64.6 | +44.9 | 4.4 i
500 mg F— — - N
Recovery (%) 91 16.5 6.0 1.8 0.9 N
in fasting +1.6 +2.2 +1.3 +0.3 0.1
5119
(n=6) Conc. (wa/mpy | 3182 | 985.7 | 3328 91.2 13.8 0o
nc. / <. 0.5
ug ©1£101.0 +165.7 +83.2 =25.4 +2.4
N.D.: Not detected Mean+S.E.
Fig.9 Urinary excretion after single oral administration of CXM-AX 250 mg and 500 mg
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Table 10 Urinary excretion after single oral administration
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of CXM-AX 500 mg (Group II)

PR Time 0~2 2~ 4~6hr Total
Administration ltem Conc. Recov. | Ex. rate | Conc. Recov. | Ex. rate | Conc. Recov. ‘ Ex. rate 0 fceo;]'r
i 1 .
| Dose ugml | %) mg min | ug ml %) | mgmin | ugml (%) | mgmint! (o,
I X216 \ 22.0 0.92 699.7 22.8 0.95 146.2 6.6 O.ZW
[500mg < 1| .o ) ) - ; n - -
| =236.8 =24 =0.10 [=241.0 =1.2 =0.05 =38.1 =0.7 +0.03 2.2
_‘:U s N IS B2 T T B A B I - B 1.03 | 192.7 8.1 034 | 512
af 3 2 X 2
attermeatJSUME S - 060 | =23 | 2010 | =742 | =17 | 2007 | =468 | =0.9 | =004 | =13
n-=b
| t-Test NsoboNs NS, AN NS NS NS NS NS | N3
I 387.2 16.0 0.67 440.0 17.2 0.72 84.7 0.19 37.8
(200mg X 1 _ _ - - .
| j =38.0 =1.5 =0.05 =62.7 =14 =0.06 6.9 £0.7 +0.03 *1.0
In fasting o ) 4515 15.1 0.63 548.0 18.9 0.73 127.4 5.9 0.25 39.9
. 250mg X 2 ~ .
n==56) =69.0 =13 =0.07 =90.9 =0.9 *0.06 x36.6 =1.0 +0.04 0.9
t-Test NS, NS NS NS. NS NS NS NS NS, NS
N.S. D Not «ignificant Mean ~ S E.
Fig. 10 Urinary excretion after single oral administration of CXM-AX 500 mg (Group II)
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Effect of meal on urinary recovery

after single oral administration of
CXM-AX 250 mg (Group IID)
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Table 11 Urinary excretion after multiple oral administration of CXM-AX 250 mg X 3 day
Time Recovery (%)
Administration Day 0~1 1-2 2~3 3~ 5hr
Item 0~ 3hr. 0~ 35hr
Recovery (%) 3.1%£1.2 | 15.4=2%8 1207209 | 15.6+2.3
1st 39.2 54.8
130.9 977.9 618.0 178.8
Conc. (pg ml) - _
=67.7 =116.9 =100.5 +36.2 i
I
Recovery (%) 1.8+0.9 | 13.3=3.2 | 17.4=0.4
3rd 32.5
) Conc | 68.6 530.9 482.2
. onc. ' uyg m
30 mins - £30.0 | <1124 | £196.4
after meal T N.T ]
(n=3) Recovery “. | 4.7£1.9  1x1=2.7 [ 19.7=2.9
8th 12.5
¢ | 154.7 7954 398.7
onc. r m
e =52.9 ~825 | +116.7
Recovery (%) 7.9%4.0 | 13.1x2.1 | 13.9%1.4 | 12.6=3.8
16 th 34.9 47.5
C 0 283.3 194.5 238.0 273.5
onc. ; m
“e L1243 | #2208 | =100.8 “598
Recovery (% 7.3=1.0 | 14.2=1.1 | 11.1=0.6 8.5+1.0
1st 32.6 41.1
. 669.6 554.1 157.5
Conc.  wg ml) .
=80.9 +938.0 +33.4
Recovery (%) 4.6x1.0 | 11.9x1.4 8.0x1.1
3rd 24.5
¢ | 225.7 4%6.0 315.7
onc. ; m
in fasting e 69.4 | £110.3 +47.1
- N.T.
(n=5
Recovery (%) 7.7+1.3 10.7=1.0 | 10.6-1.3
8th 29.0
¢ | 417.3 748.6 458.2
c. (ug ml)
one. Lax +101.7 | +104.9 | +169.1
Recovery (%) 6.3+1.6 126+1.6 | 11.9-1.2 9.6+1.7
16 th 30.8 0.4
Conc | 199.8 401.1 207.1 1121
OneHEMET 4680 5.8 =344 £30.3

l

N.T. . Not tested

Mean=S.E.
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Fig. 12 Urinary recovery after multiple oral administration of CXM-AX
250 mg x 3/day (Group IV, V)
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Fig. 15 Summary of peak plasma levels
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PHASE 1 CLINICAL STUDY ON CEFUROXIME AXETIL (CXM-AX)

Masaru Kovama and KencHr Nakacawa

Department of Internal Medicine, Tokyo Kyosai Hospital

Kenzo Takepa and Yosuinosu TosHiMITSU

Tokyo Research Laboratories, Shin Nihon Jitsugyo Co., Ltd.

Single and multiple doses of cefuroxime axetil (CXM-AX, SN 407), the prodrug of cefuroxime
(CXM), was administered to 29 healthy male volunteers in Phase I clinical study to evaluate its safety,
absorption and excretion.

1. The plasma and urinary levels of CXM after a single dose or multiple doses of 250 mg or 500
mg of CXM-AX given after meal were higher than those given in the fasting state.

2. Following single doses of CXM-AX 250 mg, the mean plasma levels reached the peak at 2hrs,
and the mean peak levels were 3.74 ug/ml when administered 30 mins after meal and 3.00 pg/ml after
administration in fasting. The plasma half life was 0.9 hr in both cases.

3. Following single doses of CXM-AX 500 mg, the mean plasma levels reached the peak at 2—2.5
hrs, and the mean peak levels were 6.41 gg/ml when administered 30 mins after meal and 4. 64 pg/ml
after administration in fasting. Clear dose dependence was observed between 250 mg and 500 mg dosing
groups.

4. The 0—6 hr urinary recovery rates after single doses given 30 mins after meal and in the fasting
state were 45—51% and 32—-37%), respectively, whichever the dose was 250 mg or 500 mg.

5. When plasma concentrations and urinary recovery rates were compared between two 250 mg
tablets and one 500 mg tablet, there was no difference.

6. After 46 multiple doses of CXM-AX 250 mg three times daily, there was no tendency to ac-
cumulation. The concentrations of CXM or CXM-AX in faeces in this multiple dosing study was
lower than the detectable limit. In plasma and urine, only CXM was detected and no other active
metabolite was not detected.

7. In the drug tolerance study, transient, mild feeling of abdominal fulness was observed after
multiple dosing, and slight elevation of GOT, GPT and Al-P values, after single and multiple dosing.
However, no other abnormality attributable to the drug was noted in subjective and objective sym-
ptoms, physical examinations, haematology, serum-biochemistry or urinalysis.



