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1. ER%H

cefazolin (CEZ, Fujisawa Pharmaceutical Co., Ltd.,
Japan)

cefuroxime (CXM, Glaxo Research Laboratories,
England)

2. E#r cell model

BRI RER LT, Mo EF R E % gradient i
simulate 3% in vitro kinetic model iz, flow cell
Al X IEHT unit HE#EE L, CoRBOBREL Fig
1DLEHTHD, FH unit & LT flow-type dialysis
cell model 283(Technilab. Institute Inc., Pequannock,
New Jersey, U.S.A.) B\ 12y = O EH unit O
flow cell iZfE# D kinetic model @ outlet M HifEH
THHEBEK L, dialysis cell i@ 247 medium (3%
¥ foid buffer) TR Lico AERICE Tik flow
cell {3 5ml %, dialysis cell {% 2.5ml, 5ml s X T¥
10ml BOLOERERTIELTHER LA, Z@ unit T
{# LB, dialysis membrane model 299 (Techni-
lab Institute Inc.), diafilter type A-50T (Bio Engi-
neering Co., Ltd, Tokyo) ¥ X' Millipore filter

type HA, 0.45uzm (Millipore Corp., U.S.A) %A
\ 7z Kinetic model ® medium & LT Heart infe
sion broth (Difco Lab., U.S.A.) ¥7:i2 M/15 VY /R
buffer pH7.0 %M\ 7z CEZ % iz 1g MELEE
@S h-mRRREEMY % two compartment model
iILX->TEML, &M parameters ¥ R, 0
parameters 247 % Kinetic model % fF¥ L7 ¥
BOBEE, —ERMEICIH 5 EFREY EIFHCNE
L#co model i3t R, WHHD % i3 Tablel
IZRL1,
3. IEAEN
%7 unit o flow cell /& 100 ug/ml DX X 4K
x4, dialysis cell 55 §EB¥YIC sampling ¥ 7k
VEBREYRE L, (DDREREVCEMOBATEHEZRY
o
|4 C
KI:Tm_—C1~:C! 1)
K : BEAEH
C, : flow cell D ENREE

Fig.1 Diagram of the apparatus
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Table 1 Experimental condition for kinetic model and dialysis unit

Kinetic model Dialysis unit
Flow Dialysis
Co a b Fl F.
Tyre | cug/mb) | ¢ml) | (mD |(ml/min)|(ml/min) (ﬁ;‘l‘) <°,;‘,‘>
CEZ, i.v. _
- Gomgikg | one 5.0 | 36.8 | — | 0.1 . .
N ; compartment
X ek | ™) 4.0 | 260 | — | 090 -
CEZ, i.v.
0.25g 58.0
0.5 ¢ Two 116.0
Human 1.0 g compartment | 282.0 | 90-0 | €3.3 1.20 2.73 5 5
2.0 g 464.0
C, : dialysis cell g ¥R B v} 757 (Waters Associates, U.S.A.) ¥ F\»
V : dialysis cell D& & Column & LT u Bondapak Cq (3.9X300 mm), B§)
¢ : JUERFHE # & LT Acetonitrile-0.3% KH,PO, (20 : 80) %
4. BEBHR Lo

HABEE LT E.coli A\, kinetic model Py ¢
simulate X7z CEZ 0 MR E s X T dialysis cell
RREE L BB OBRFEY RN L, RRERMONEIX
[UE: RPN b el s SB o

5 7 - MEEKEBHBEA~D CEZ OBT

mE s EpouchfERE 6 HED 5 » + 136 Hlic CEZ
% 20 mg/kg B LIcBROMKPRE & T BB
EDBER#BYDOF B - TRIE L1,

6. EAREOJE

dialysis cell HOEFIBEEL, BE I~ 7574
— (HPLC) kX hEE L1o ALC/GPC 204 uitk s

R B ER

1. dialysis cell RADXH|81TF
Kinetic model iz ## L7 dialysis cell Py A
EOHBL in vivo KisiT2BHBRBTOHEBME Y K
H+B7e®, 54 bz CEZ ¥t CXM % 20 mg/kg
M LBROMERIE pouch HOBIE + RE X TE
Lo TD#&ER%Y Fig 2 RL7, Fig.2(1) 12, WX
v ERDOEED T » bFEL, BohiclKhRE
Tt 5 dialysis cell )30 CEZ 3 X0 CXM 0l
EOHBER LI, Fig.2(2) 12, 7 » MERAERHK
hREOEREY R LI, ZDBE, B unit O&#d

Fig.2 (1) Levels of CEZ and CXM in dialysis cells of the model simulating serum

levels in rats after i.v. injection (20 mg/kg),

(2) Serum and exudate levels of CEZ

and CXM in rats after i.v. injection (20 mg/kg)
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LTid flow cell 54 5Sml, dialysis cell % 5 ml],
% LCEHIK L LTix cellulose [ (Technilab.) ¥/
\ oo dialysis cell 9o CEZ ¥ o2 CXM D MEI12 2
v ORI S5 B 1M IR~ o T R 0 YR I oD RUMH I 120
=L, HEHRYGUEMOREOBRHR~OBIT
X, SRIED stage TOMOREAIC X - THETH459,
TBHE X IAROEBIC X W R B0 T, FWD
model (23132 dialysis cell N CRHIHE ¥ 72 MR
% simulate % 7.0, WAYLHFTMO MM, iz
cell BRYRET S ENLETHL, Table 2 (2XKH
0 dialysis cell Py % RF OB 5 B HAEH,
cell ik s JUME, M (BR) 5O mRPRE
ANLERLLIcbDTHDH, CEZ D £AMIIcxT 558
BEMUL cellulose R 0.622, diafilter 1.56, 3 X UF
millipore filter 2.80 Lir ot DL 5 R HER
ERKHEA LT, CEZ 1g #ME LcBE O l1iNFIRE
RIGT % dialysis cell PIREY ThEXhMH LI,
XORRY Fig. 3ITR LI, ThbOHRMIL, KBRS
Z 0 model ¥AVWTHB LT CEZ 0 dialysis cell j§
MEEME L X { —FK L1 Fig. 312/R L1 X 5 iz millipore
filter (a) 13> 2 OB HLBEL T cell 5 CEZ i
ERLEVAHEALE, i, cellulose B (c) T
% cell )§ CEZ BEIBLEVCHERHY TH 70 =
DERICHOLN LR D, HOFBRERO BRI HMY
Fv, Xbiz dialysis cell ZR*Ex B &2 X b,
HEOBREOBRERITCIAB~O XA OBITY in
vitro C simulate 5 Z ENAEETH B,

2. iu vitro model (- x5 CEZ O@M{sRA

o model #H\C, CEZ DBEIEROMEL R A
oo EREHLELT, CEZ % FiZ 0.25, 0.5, 1 X

Fig. 3 Calulated CEZ levels in dialysis cell of
the model simulating human serum levels
after i.v. injection (1g)

Membrane
a : Millipore filter (0.45um)
b : Diafilter (A-50T)
c : Cellulose membrane
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U 2g ke MIE LIcHo ik iR Y, flow cell iIZHAS
BWBHFTENRENEBLL Y, BT unit ORfFLL
Ti%, cellulose i & dialysis cell & 5 ml (Fig.2 0
KR ER—&H) LRV I Fig 4 122D &HFIZKITS
flow cell 3 X U¥ dialysis cell 300 CEZ DEX xR L
t:o Fig.4 DL b, CEZ 0 0.25g MIEic L b flow
cell vkt CEZ D ¥k (Co) i% 58.0 ug/mi,
half-ife iz 1.6 BEMITH -1, chics L, dialysis
cell 1> CEZ o peak flfiz 5.5 ug/ml (3.8 B5A)
T, BEMIT 4.2 ug/ml AiiFF Shie 1g O MWiEC
LTI OM\VRELBHH, dose-response 1iB¥5
hit, mibRECKGTS flow cell i L XBHE
i ic T 5 dialysis cell 5D CEZ o E.coli iz
MT2RMHRELRE LT,

(8) CEZ 05l BMBHE

0.25, 0.5, 1 X0 2g DAL L5 AT, 1EMEL
Tedkettickit s CEZ BB R% E.coli strain
YRRELE LTRN L1, Fig 5 ORI X ARILE
HEh dialysis cell 3s L T% flow cell iz 5 58K

Fig. 4 Levels of CEZ in dialysis and flow cells
of the model simulating human sercm
levels after i.v. injection
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Fig.5 Bactericidal activity of CEZ in the
model against E.coli No. 74

E.coli 74(MIC:6.25.g/ml)
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Table 2 Pharmacokinetic formula for simulating antibiotics levels in the model
Route Levels in flow cell Levels in dialysis cell
c=7{fﬁ(°7(,-xu_.-xn)
LM or £-Dose C= Ka-Xo-k{ e-Ku _ e-Ka _( 1 1 )e_ }
P.O. Xo=-* “K,—K, \k-K, k=K, \h—K, k=K, /)'™
[
f : Bioavailability
e _ L [A" | B A B . —
LV, C=Aeei+ Byt e 4+ - (o )™
R (K a—K,
Fy=3-{ ot =Bt
VelaB a(a—R) AR ( K, a—K
C= 31 (1 —g Aty L] -at__ gkt
__Kﬂr_ﬂ_.-ﬂ} W{“m( L - 5 T¢ v P )
Drip B(a—p) _ Ku—8 (¢~ﬂ_¢—lt)}
Infusion | During infusion (¢50) : C=F() (@=B(*—P)B

After infusion (¢>0)C=F(@)—F(-0)
0 : Infusion time
R : Infusion rate

During infusion (¢50) : C=F(t)
After infusion (¢>0) : C=F(@)—F(—6)

k=Rk'/V ; ¥ : Permeability constant, V : Volume of dialysis cell

K, : Absorption rate constant

A, a, B, B, Ky, K., V¢ : Parameters expressed in the reference?

DERFNELE T, Fig.5 OTHOAKE L URRI
flow cell 35 X T¢ dialysis cell i 1} % EXIMBEHLE
hEh MIC Z&8x 5% R"T, CEZ 0.25g DMET
i1 cell Py IEFIWMEE T MIC 1238 Lich -z, dialysis
cell it CEZ 0EBLREDFIIAbRhIch -1,
0.5g ORFETIE, flow cell §TH 450 MIC 2
XBBEHFEE, TOWALICIIT D EEHILK 505
TR L, FOBEHE LI, dialysis cell o £
2% 25RO lag time ik, 7HMECHMAL, £D
BEMMEYBRA LI, 1g 3LV 2g OBETIE, flow
cell ROEAWE X MIC lEkEhEhniy 7 8MHE X
O 8 BERRERRE Lco T DB T C CEZ iX cell RO 4L
A SR E CHA LT chH6DE&ETEH flow
cell LB LT, dialysis cell Hic%s1+% CEZ 0§
BRI 2B ChTRRALL,

(b) CEZ o MIC :HEHE

CEZ 3435 RZHDORALS SHD E. coli iwxt+5
BE#ME%Y CEZ 1g 1 EMEDLRHFIOVTHEEH Lic,
Fig. 6 icBibhis e kb, CEZ o MIC 2 xh£h 3.13
ug/ml 36 X T 6.25 ug/ml @ E.coli strains 71 & X
O 74 kLT, flow cell 3 X UF dialysis cell JT
CEZ 33\ BHEDHEYRL, 8 RMOB BREANTR
REZLL{ERM Lol L, MIC 12.5 ug/
ml @ E.coli strain 135 % LT, CEZ (11 cells iz
BT IR E CRERIIER Lichd, 4B5REILIRE, B
BREIIEFHMY B Lico MIC 25 ug/ml @© E.coli

strain 590 i&¥f LTid, flow cell T CEZ i 3 85
¥ CHREACIER L dialysis cell iz3s\ T, CEZ
2R E TS BORBERRE R LT E iy, ¥
7 MIC 50 ug/ml @ E.coli strain 519 = s L T,
dialysis cell {23\ T CEZ (22 < BBEANCIER Lich
270 1g 1[EIMERF D MG\ T, dialysis cell
WO CEZ HBENCiFRLB5D1Ix, RBEO MIC
2 6.25 ug/ml ELREhLTTADC EALET, <
DWMEEH dialksis cell 2isit 5 = DXRFD FLhE 0L
BERTHb,
x ®

bhbhHEYREYEEDOAEIC L » THRE LB
B oI5 M REY simulate 3% in vitro kinetic

Fig. 6 Bactericidal activity of CEZ in the model

against E.coli strains with different sus-
ceptibility of CEZ
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model ¥R LY, =D model * I\ TRE O RMRY
RERM Lo UL, KRSREED HMIC R TIRBRE
fir, TiehbBHE S X CRMAIC 1T D RAIMED X
HEELRBE LD LELOND, £ Thhbhit,

MRS Tie MR 3 X ORI RAIMEE % FIN
i simulate +% model oMY &, FhiFIALTH
SR O WA TS5 & &2l Lico REIDHEM
3 X UM H W B BRI LF Il 3 5 Acdic, phar-
macokinetics DFF9R4>FFIZ 36\ T physiological per-
fusion model M X HMITARA S T35, &
DOEWTI, RHonMELERNOBTREAER
BiEo mk s BITERYAVIRTEh, Shick)
5 ¥ RAMERRLTESZ LHBHORT Do X
HD M SHEOML~DBTHE MM X5 &%
2bh3®a, bhbhoBRL D model i2HEM
* I BHBARED simulation fobD L MM
ELELHRDB, LT, HEPRORIEFRHIE
% Ml X OERARED RAIAM» B, D
model @ dialysis cell I THEMBAMEY simulate 3
BIDEREREEOHMRERE L1, dialysis cell
PO EFMEEN A MO St CHE T h - KF O BBRAR
BEEXRLERTANEVWI L, HHhEIhBRE
BLEEACMETHS, cOACBLTE, AEHRD
IR & ARk ¥ 2o X B R R O RBU(E A dialy-
sis cell NMEDOHRRK K' & V L FHEHE LTER
TrhflvC kicies, bhbiid CEZ & X UF cefti-
zoxime Dt F DEMHAMEMN, OSBRI
TERTEHZ LB LI CRRBERT— %) Ml
E% simulate L7- in vitro model iz} 3 M 4EHR
DREHRICOVTIR, bhbh¥gHT T 2 30D
HERBCL > TRESATERLI, KB Thhbhit
#FLL, dialysis cell ¥ AWTHAMKE I BHEE S
313 % CEZ DEY simulate L, M- E% simu-
late 5% EARC, FTORBHELYRHN L, CEZ
D 0.25 5 2g ¥ TCO1EIKEDEELHDO L L T
E. coli strains 74 (MIC: 6. 25 ug/ml) iz%f+% CEZ
DOPREDE I HEAAN 7 dose-response 21T Hh
foo ECHENCEDTH -5 0.5~2g Mk
D%&C, dialysis cell 20 CEZ @ peak i flow
cell =351} peak fHEHBE LT, Mish{EETH -1
1z i 61 dialysis cell i23s\THIHAD lag time
P SR LT cells w3135 CEZ D PRERHR
I ABR R 5T E7Z 0 model L
<, CEZ @ E.coli Txt+% MIC & BEE#R & DBk
¥t Lo CEZ 1g, 1[EIMED K& T2, MIC »
12.5 ug/ml Ll O RBRE R LTiL, flow cell X TF

dialysis cell iz3si 5 CEZ DRMARIL—KLh -
f2o &< iz dialysis cell 2T MIC 4 25 ug/ml OB,
WRikicst LT, CEZ oHMZPIZHS, ¥k MIC 50
ug/ml ORREKIZK LTIZFRA EBRERETeh 21,
~7, flow cell 4T CEZ (2chbOMEKHLTH
Mic—BETIZ DBV AN RER LI LiED
L¥h, T cells itk HYkD E. coli izst+% CEZ
DRMHROMERIZ, ThbHOMiLRTHENMEL
§-4 1d:p). X o1 B

b4 »
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BACTERICIDAL ACTIVITY OF ANTIBIOTICS IN IN VITRO MODEL
SIMULATING ANTIBIOTIC LEVELS IN BODY (3)

Incorporation of Cefazolin into the Dialysis Cell

Hirosui Sakamoto, TosHiHARU Hirose, Taxkeo MuRAKAWA
and Minoru Nisuipa
Research Laborstories, Fujisawa Pharmaceutical Co., Ltd.

A dialysis cell unit was used in conjunction with our previously described kinetic model for simula-
ting antibiotic concentrations in exudates and tissues.

The bactericidal efficacy of cefazol in in the dialysis cell was investigated in the model simulating the
serum levels in the flow cell after i. v. dosing with 0.25 to 2g. In this experiment, the activity of
cefazolin was dose-dependent in the range of the drug concentrations used. When 5 strains of E.coli
(MIC : 3.13~50 ug/ml) were used as the test organism, the bactericidal efficacy of cefazolin correlated
well with the drug concentrations in the dialysis cell.



