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BRL 28500 (Clavulanic acid-Ticarcillin) o#ff « 1B « £KBITEHEOKE

FEHEE-FERR - LEMF
BEHKL - FERE-FHREC
R BERFEETEBAERE

ZRABERAH

W e Ak
R b RFRRERAR

BRL 28500 3.2¢g, 30 /s ic i 5 RMEMIE, BB - HIRMEROF K+ O TIPC &
O CVA OBE*NEL, FHOR - R - ERBITUHYEBNFHCTHEN L

TIPC KU CVA OfRELLBRRIFRNOBTRIGAEMUL, FEMERIT 2RENOLE
PHSELI LT Y, BEOE, BROEFRUFERF TCORAOHEBEREBILZITEST LT

o

TIPC BEREMEFR T 8.2 Ff, BHFMEF T 4.0 FREIZ O FEKF T 5.5 BREES T
25 pg/ml DLERFFE L, CVA BEIRMEMEFT 2.5 B BHOES T 2.3 BRARUEKS

T 4.5 BREKE-> T 2 pg/ml PLEAHFF LI

D DN HAF O AEMREEBRRICS T 52 ERE A EF IR 5,

BRL 28500 i3 clavulanic acid (CVA) & ticarcillin
(TIPC) % 1:15 (Jiffilt) DLRTEA LEHdmAN
EPBEYBFTH D,

CVA 3fitteEogE4E T 5 P-lactamase (Y& peni-
cillinase &, oxyiminoceplalosporinase %I) & 7RaJiffy
AL, *OBREY X XATELT 5, 1, TIPC
175 ABHE - BERCH LTHEVWREDLZFL, K<
BEERCkASh, ARl TLULERIA TV,
penicillinase # o B-lactamase XKD B% Z3 5
AARFETHSD, BRL28500 i TIPC w CVA »E4&
Tarz el bh TIPC oENHHEI h 50 T, H
BRRERBC ST XA FRAE N HHEE R S,

RAGRAEPRREBRRCET25xH0FRALEYBRE
Thtcw, KH 3.2g, 30 S AMBERK ST 5 R0
T, BEHE) - Bk R v ¥k o TIPC v CVA
OBEXYIEL, FHDOE R FRBTELESHZE
B FRHT L 7o

I. % ® # &%

1. X% #

FEFN 59 £5 AN D 12 A ¥ CRIKBREREER
ABR U OBSEERAFERIC THEDR L Z T 1ciE
13 30 BaNH & Lico SE#kh 22~41 (mean+SD 31. 1+
4.6) %%, 1K 42.3~91.5 (mean+SD 63. 6+10. 8) kg,

FEUEIR O ER 3B 57 (3 38~42 (mean+SD 389+
0.9) BTH 1o 20 &% BRL 28500 DEHT A B
T BETOMBRECTHF - BEEC REL I
¥, EREHHELSN O EER APHEY RBdlr ok
¥ ho, B4R OLE TEEE L 2, 460~4, 020 (mean+SD
3175+432) g, APGAR score 8~10 (mean+SD 9.4%
0.7) T, Baf¥EE |3 485~835 (mean+SD 621191)¢g
T& - 1= (Table 1),

2. BRL 28500 #& fi:

BRL 28500 3.2 g #4FEAHE/K 100 ml = THEREL
BB AWBEAXY 7 (HAXE TFV-1000) #AWTE
T 30 AT, MTETE Aok i RS Lt

3. GBI

BEHRSEAE 10 525 24 BRE 26 - T,
HFEGBIL B AR BIRD, BEE - #RORVF
KEFB I Lice ¥ 7, AR TR CRERBIRD
‘zﬁéﬁl L’f:o

ML 3,000rpm 30 45O B, mEY, ¥
KB RARCGE LIRS, LEgsy —70C AR
RE L, EFBERNTCH L,

4. TIPC KU CVA BEJTEHE

MmERV FEKkd TIPC U CVA 0 BEY Table 2
RTHECTRIE Lo
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Table 2 Microbiological assay of ticarcillin and clavulanic acid in specimens of body fluids

Drug Ticarcillin Clavulanic acid
Method Large plate well method
Test organism P. aeruginosa NCTC 10701 K. pneumoniae ATCC 29665
Medium Antibiotic medium No.2 (Difco) Nutrient agar (Oxoid)
Diluent Serum : Hum.an serum .

Other body fluids : 0.1M citrate buffer (pH6.5)
x:z:’t‘:;zf;:er of 0.78g/ml 0.08g/ml

Fig.1 Two compartment open model

Q2=V2C2
kiz ka1
Ko=D/t, ket
—_b =iy, />
D : Dose to : Infusion time K, : Constant infusion rate

k2 : First order rate constant for transfer of drug from compartment No.l to compartment No.2
ko : First order rate constant for transfer of drug from compartment No.2 to compartment No.1
kel : First order rate constant for elimination of drug by all processes from compartment No.1
Q: : Amount of drug in compartment No.1 (“central compartment”)
Q: : Amount of drug in compartment No.2 (“peripheral compartment”)
C,; : Concentration of drug in compartment No.1 at time t
C; : Concentration of drug in compartment No.2 at time t
V,: Volume of compartment Na.1 ’
V; : Volume ol compartment No.2

C1=A1(1—e“")+B,(1—e'9') 0sSt=st,

Ci=A;(1—e-ato)e—alt—to)+By(1—e—Flo)e-Alt-to)  t=t,

af=kakel a+B=kiz+ks+kel
A= (a—=ka)Ko B,= ka1 =B Ko
T a=RaV, GRS

Fig.2 Modified three compartment model

Kz ;
¢ | C K23 ¢

K. Ka

C, : Concentration of drug in compartment No.1 at time t (maternal serum)
C; : Concentration of drug in compartment No.2 at time t (cord serum)
C; : Concentration of drug in compartment No.3 at time t (amniotic fluid)
Kiz, Kz1 : Transfer rate constants between compartment No.1 and No.2
Kz, K3z : Transfer rate constants between compartment No.2 and No.3
Co=F{A:(1—e™*) +B;(1—e?) +Co(1—e-Kut)}  0stst,
CZ=F[Az(l_e—ato)e—ﬂ(c—to)-{-Bz(l—e—ﬁto)e-ﬂ(t—tn)-{»cz(l-e—Kuto)e-Ku(t-to))} t=to
Cs=Fz{As(1—e ") +By(1—e7#) + Cs(1 —e-K21t) + Dy(1—e-Kazt)}  0=t<t,
C3=F2[As(l_e—ata)e—a(t—bo)+Ba(1—e-ﬁto)e-ﬁ(t—to)-{.ca(]__e—Kzlto)e—Kzl(t.—to)
+D3(1—e-Kazto)e-Kaz(t—to)} t=t,
Fy : Appearent clearance ratio from compartment No.1 to compartment No.2
F. : Appearent clearance ratio from compartment No.1 to compartment No.3

K. K.
A=Ay Kﬂz_xa B;=B;- Kzlﬁﬁ C:=A+Bi—(A:+By)
— . Ku — . Ksz Kaz
As=A, Ku—a B;=B, KB C:=Cz'm D;=A,+B;+C,— (As+Bs+Cy)
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5. EBHFRTTE

BHHBROEFEFRERS 2 Fig.1 iz/r T Two
compartment open model I T ULio % 7o, BEHE)
BRMERY FKHEFR E# B ¥ Fig. 2 «OrT
Modified three compartment model {ZT, & 4 MNE2R
pg3ayA— b AY PICRIET L REL THERTL
tl)o

1. & ®

Table 3 & BRL 28500 3.2 g 30 4 A i LR 12 31F
5 30 EF o TIPC RO CVA oRMEME, EHE - #
FEROERDBENERRETTo

30 RO EER TR TR T 5 BEMBEFBER,
TIPC 94.43~305.72 (mean+SD 229.59+46.57) pg/
nl, CVA 4.87~16.04 (mean+SD 10.26 +3.30) pg/ml

T#H - oo TIPC/CVA EEH L 16.30~39.08 (mean+
SD 23.87+6.49) TH - 1o

BHEmiEHEE X TIPC RO CVA L I gl TH
Iv+aehicEFL, TIPC Tk 8.05 FEfs] (FEMI
22), CVA Tz 6.77 BSRS (GEGI 19) LI OBz x
WTRIBRRELL T TH » 7o TIPC RO CVA & 312
BRENTETH - IcEF 155 18 ¥ TORKEICE
i+ % TIPC/CVA JE ¥ 16.7~32.5 (mean+SD 23.3
+4.4) THotoo

PEHE) - IR EPEE & TIPC R XCVA & & 1o
0.93 Fefd] (FEBI 11) DRRMFIZE 4 DEREENIED Hh
(E%BhIRMiE : TIPC 60.80 pg/ml, CVA 3.22 pg/ml,
B IR M iE - TIPC 59.87 ug/ml, CVA 3.56 pg/ml),
¥ B NEFRESAIEREL T OES ORIz

Table 3 Concetration of TIPC and CVA in maternal serum, umbilical cord serum and amniotic fluid after a 30 min.
dripping intravenous administration of 3.2g BRL28500.

Case |Sampling| Maternal serum Umbilical Umbilical Amniotic fluid Maternal serum
No. | time (hr) arterjal  serum venous serum level at 30min.
TIPC | CVA TIPC CVA TIPC CVA TIPC CVA TIPC CVA

1KH. | 0.17 | 122.35 4.67 6.43 0.40 10.98 0.86 nd. nd. | 246.93 8.23
2CK. 0.23 | 159.47 7.30 9.84 1.04 13.71 1.56 nd. nd. | 240.95 | 13.04
3KY. | 0.30 | 114.81 3.53 | 11.06 0.68 15.92 0.91 nd. nd. | 173.17 4.87
4SY. 0.33 | 124.98 5.71 | 14.08 1.06 18.72 1.46 nd. nd. 94.43 4.99
5CM. | 0.42 | 184.48 6.00 | 28.25 0.79 40.08 1.55 0.91 0.16 | 215.25 5.95
6KT. 0.48 | 296.20 | 12.45 | 19.41 1.30 | 25.43 1.88 nd. nd. | 296.20 | 12.45
7.Y.T. 0.50 | 282.39 9.46 | 39.47 1.89 51.06 3.26 0.99 0.15 | 282.39 9.46
8CXK. 0.50 | 204.21 9.27 . * * * nd. nd. | 204.21 9.27
9K.0. 0.50 | 305.72 | 12.35 | 38.31 1.71 | 45.31 2.63 0.78 0.15 | 305.72 | 12.35
10.M.S. 0.52 | 229.74 | 12.08 | 28.43 2.02 | 36.12 2.60 nd. nd. |229.74 | 12.08
1LKY. 0.93 | 144.66 6.93 | 60.80 3.22 59.87 3.56 1.88 0.43 | 266.86 | 12.85
12ES. 1.15 | 114.13 6.44 | 44.58 3.16 44.55 3.40 . * 254.97 | 15.64
13K.T. 1.20 81.74 4.10 | 55.48 2.40 | 48.76 2.55 7.13 0.74 | 215.69 | 10.78
14HK. 2.63 30.52 1.18 | 45.39 1.52 41.55 1.50 | 38.80 2.67 | 226.13 8.76
ISEM. | 2.70 50.79 2.47 | 47.60 2.43 45.71 2.53 | 25.78 2.50 | 264.95 | 15.73
16.HO. ; 2.77 28.00 1.30 | 31.79 1.42 31.66 1.26 | 10.82 2.52 | 187.86 8.93
17THK. | 3.82 21.20 0.91 | 28.06 1.38 | 25.78 1.20 | 70.71 4.83 | 203.23 | 12.38
18.NSS. 5.30 7.20 0.43 | 16.00 0.62 15.41 0.66 9.98 0.86 | 260.90 | 13.72
19RO. 6.77 2.26 nd. 8.38 0.15 7.02 0.15 | 22.94 1.44 | 191.05 5.31
20HM. | 6.78 1.37 nd. 4.88 0.12 4.06 0.10 | 26.46 1.52 | 199.51 6.90
2LYY. 7.47 3.18 nd. 9.84 0.30 9.58 0.26 . * 292.51 | 12.78
2YW. | 8.05 nd. n.d. 6.34 0.27 5.05 0.18 | 19.59 1.17 | 283.54 | 16.04
BKM. | 11.83 nd. nd. 1.67 nd. 1.85 nd. 19.54 1.33 | 251.57 | 11.88
UKM. | 12.15 nd. nd. 2.01 nd. 1.74 nd. 22.56 1.08 | 214.75 | 11.93
5BTS. | 12.25 nd. nd. 1.48 nd. 1.56 nd. 11.31 1.05 | 185.71 8.38
26RK. | 16.20 nd. nd. nd. nd. nd. nd. 11.89 0.69 | 241.14 | 11.77
2INK. | 18.18 nd. nd. nd. nd. nd. nd. 5.66 0.12 | 244.13 7.98
2ZHH. | 21.95 nd. nd. nd. nd. nd. nd. 5.42 0.28 | 229.99 | 11.30
BST. | 2.5 | nd nd. nd. nd. nd. nd. 12.50 | 0.18 | 243.05 | 6.22
30.HK. 24.43 nd. nd. nd. nd. nd. n.d. 2.03 nd. 141.07 5.85
xiesag 229.59 | 10.26
|£46.57 |£3.30
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<% TIPC i3 12.25Bf (JEFI25), CVA T 8.05
R GEBI 22) ¥ TRIETHRETH » oo

B EROER O BHgikn g o BE X TIPC X
O CVA &b icA—EG OB TEB L2 2 R i
>t BL5EMA%E TIPC Tk 18R, CVA T3l
2.5 Rl E TORMG TR 8 IR M5 R B A B BhAR
MmEFBE X HhRRE L, At nllgoRt CiEEy
BIROEFRE BT HROEDBE L b 2R ECEA
DERD B,

TIPC RU* CVA &4 T BEFEN TETH - 1= B
wEy - BIRIME 42 #fED TIPC/CVA BELH.IT 8.8~
55.9 (mean+SD 22.5+10.3) TH - 720

FERFEER TIPC RV CVA L4 o5 B8 20
43 (0.33hr) ¥ TOBRGETIE RERELTTHD, 25
45 (0.42hr) Otk X H PIETEE L a0 72h%, 25 L
H 31 43 (0.52hr) ¥ TD 6 t&thkh 3BECE W THE
BELUT TH -7, 3.82 B (GEFI 17) ORIk
T TIPC RO CVA & § = BEEEM (TIPC70.71
pg/ml, CVA 4.83 pg/ml) ARIESh, HEOBRETIL
R 0@ & & e TIPC RU CVA DBEIIBHRY
BERIETROBEEBCLENERHETL, TIPC T
i3 24.43 BER (FEM 30) o H4ET 2.03 pg/ml, CVA
Tk 22.52 By (FEBY 29) Otk T 0.18 pg/ml DR E
HRE I Nt

TIPC KUt CVA &3 CBERENFEE TS » 1oFK
20 kD TIPC/CVA EBE LI 4.3~69.4 (mean+SD
16.8415.5) Th»Tco

BAME BHEOERVOF¥EKGD TIPC BE OFHE
Try b EEABUCRT ABERMEY i v—vay .
#—7% Fig.3 ik, CVABEDEIES = » } &£
(LTI DIRERY S V- a2y « H— 7% Fig.4
Cinto T, EBNENBNCCBOh: BEKY
Table 4 1w,

TIPC 3 fHAMBEICI W TIZATEBIRSE 30 4, B
bR TR 231 pg/ml DFE B EH (Cnex) K2
U, DMRERER (ti,2) 1.15 R TT A2 id%T 5,
BHLEFCRSCCIRMEMESR XD 59 9BLT, &
TEEAAEE 1 BFfe] 29 £ 60.9 pg/ml @D Crpax ITE L,
18R 55 D LURRBGOEFRE I VLB RE CR
iET & R 1.15 B T e iclsT
Do FKFITEWTIIRA TIHEML, AR 3 BER
10 YAz BEAMBEHRE X Y,
BEFOEFREL VSBEL D, 5BERES5 413l 1
pgiml O Crax WE L, LBEBHA 5. 16 BRI Tl
KHKT %o

CVA BT 3\ Tl ABIAE 30 4, Be

ERARHS ALK

Fig.3 TIPC concentration data and simulateq
curves in maternal serum, cord serum
and amniotic fluid after a 30 min. dripp-
ing administration of 3. 2g BRL 28500

30019
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CVA concentration data and simulated
curves in maternal serum, cord serum
and amniotic fluid after a 30 min. dripp-
ing administration of 3.2g BRL 28500

Fig. 4

15+

o®

MATERNAL SERUM —
CORD SERUM o
AMNIOTIC FLUID ===

—
=
T

3,1
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0123456789]011121314151517]819202]222324
Time(br.)

FERTEIZ 9.02 pg/ml D Comax (3L, LEEEH
1.05 BRI TF s fkT b, BEMERCELT
RRHEMEF X D 49 HBh T, ATEEAMAY 1 R 19
1T 3.26 ugiml D Crax EL, 28R 12 HLER
M RE X ) PREBE TR ES L ARCE
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Table 4 Pharmacokinetic parameters obtained from the concentration of TIPC and CVA in maternal serum, cord serum

and amniotic fluid

TIPC CVA
Ay(pg/ml) 144 0.917
Bi(ug/ml) 498 29.0
a(h™) 2.41 6.69
A1) 0.602 0.659
V(1) 9.25 159
Maternal serum vd(1) 155 20.3
Cr(1/h) 9.33 134
t1/2(h) 1.15 1.05
Tmax (h) 0.5 0.5
Cmax (ug/ml) 231 9.02
AUC(ug+h/ml) 321 14.9
Az(ug/ml) ~54.3 — 0.204
Ba(ug/ml) 5,740 63.1
Ca(ug/ml) —5,050 — 330
Koih™) 0.659 1.22
Cord serum Fi 0.749 0.684
t1/2(h) 1.15 1.05
T max (h) 148 131
C max (ug/ml) 60.9 3.26
AUC(ug+h/ml) 241 10.2
As(ug/ml) 3.20 0.00490
Bs(ug/ml) —1,650 — 196
Cs(ng/mi) 1,290 485
Ds(ug/ml) 998 446
Amniotic fluid Kiz2(h™?) 0.134 0.156
F, 122 1.73
ti,2(h) 5.16 443
Tmax (h) 5.08 4.14
Cmax (,g/ml) 311 248
AUC(ug+-h/ml) 391 26.0

B 1.05 BRI T A eh icil kT B FEAPIZE LT
B TIPC LRBC@R &N L, AREBILAT 2 B 35
AUBRBEHOERREY Y, 7280 42 S
BEROERAEL ) SRELLY, 4BRI8HIZ 2.48
rgiml D Crgy 1238 L, LISERRED 4. 43 B5R TL 2o
L%t 3,

TIPC ROt CVA o REmgS, BE%miERRO ¥k
FCORRMIBERE X THIO & WA 5 EFHIHSE
LUFaten, @iEgFLTv 5, ¥4 TIPC B (27
il T3 2 B0, B mE T 4.0 BRI R O Kb
TS SWRMICE 5 T 25 ug/ml Ll LR, CVA &
ERBHENEHT 2.5 B, BEEmiseT 2.3 R 2
UFEKRT 4.5 BRIzl - T 2pg/ml Ll -85+ 3
(Fig.5, Fig.6, Fig.7),

BUDOBRRRVEA~DBHEL AUC Hhr bk 5
& TIPC TZhER 0.75 & 1.22, CVA T = h Fh
068 £ 1.74 T b, ¥ 1= Cpax Hotn % 5 & TIPCT

FhFER 0.26 L 0.13, CVA THFh #F5# 0.36 & 0.27
TH» 1
II1. = =

BRL 28500 {x CVA & TIPC % 1:15 Ot RTHE A
LI-EHARENBERAITH 525, BENFE BHEnE
DO FERFTO WED EBEHIT £ 4 23.3, 22.5 RV
16.8 TH o7 ZAUTBELLEHO EERIZRT 3
NHRBEREOEICIBEEL LR S,

TIPC LU CVA OEfEH LIER RV ERANDBITE
AL, Z AEALT ST ATEA ORI AT S
tedd, BHEMET, BHLERROERE TORA O
RUBEHR LZIERIT LTV 5, TIPC BEIIRAME

T 3.2 ¢fE], BEHIIEF T 4.0 BRI EKF TS5
BRI - T 25 pg/ml Ll B2 5 L, CVA BE1E 4
MmiFHT 2.5 BfEl, EHmMERT 2.3 BRI E RS
T 4.5 BFRICE - T 2 pg/ml LU E# T 5, 2h b0
At [CVA O+4r7c S-lactamase [AEZI R 41857
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Fig. 5 Time-concentration curve of TIPC and

CVA in maternal serum

Fig.6 Time-concentration curve of TIPC and
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CVA in anmiotic fluid
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BHIIL 2.0~2.5 pg/ml DRER 1~2 KHEFHFIL?
DERH B L5 FEREICL TV 5,

TIPC fi#tE D Enterobacteriaceae O in vitro DA%
TREREDHRIAHERIER 2B 57201 CVA i1 1ml
FIC 5~10 g LWETH BT LETFETHRE DS,
¥ RO BERC T 5 REES AT LT CVA
DOFEE 2 pg/ml & 10 pg/ml & TEMRFD LAY
CVA OREEXHEMTHZ Lz X hERHENILE

HWIEIh D LHRZh B,
X ik
1) MIZUTA,E. & A. TSUBOTANI: A phamacokine-

2)

3

tic model for simulating drug concentra-
tions in tissues or fluids and its application to
antibiotics. Chem. Pharm. Bull. 33:2974
~2982, 1985

%5 33 [ A RIEEFERELES, FRY/FVY
2, BRL 28500 (Clavulanic acid-Ticarcillin)
1985

PAISLEY, J. W. & J. A. WASHINGTON II : Com-
bined activity of clavulanic acid and ticarcil-
lin against ticarcillin-resistant, Gram-Nega-
tive bacilli. Antimicrob. Agents Chemoth.
14 (2) : 224~227, 1978
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PHARMACOKINETIC STUDIES ON BRL 28500
(CLAVULANIC ACID-TICARCILLIN)
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BRL 28500, a formulation containing 3 g ticarcillin and 200 mg clavulanic acid, was intravenously
administered over 30 minutes to pregnant women and the components were determined in maternal
blood, umbilical cord blood and amniotic fluid. Pharmacokinetic analysis of each component was
performed in terms of drug transfer from mother to child or amniotic fluid.

The transfer ratio of each component between mother and child was almost same as that between
mother and amniotic fluid. Ticarcillin and clavulanic acid had similar biological half lives in the
serum concentration-time profiles and showed similar pharmacokinetic patterns in maternal blood,
umbilical cord blood and amniotic fluid.

The concentrations of ticarcillin and clavulanic acid were detectable for 3.2 and 2.5 hours in maternal
blood, 4.0 and 2.3 hours in cord blood and 5.5 and 4.5 hours in amniotic fluid, respectively. Concen-
trations exceeding 2 pg/ml/ of each component was detected.

The above results suggested that BRL 28500 could be expected to be useful in the treatment of
infections during the perinatal period.



