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BRL 28500 (Clavulanic Acid-Ticarcillin) & HPLC
PR DLORC e VERTHEYEERNE L
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BRL 28500 #5850 PFFIVRFD 75753 VBRIV F I L o) vOSELGE s = < b
7574 — (HPLC) R X329 BES %A% Lic, EEMIL ODS, % Bj#f 12 tetrabutylammo-
nium BEEL Y VEREEHR— 2 £/ — AT, BRHEZFHIAL Y vizo Tk UV-230nm, 7 5
77 YBEOW TR NaOH A% on-line TR&EL, 744 ) Mg, £RW % UV-
210nm T Lic, BRL28500 (Fh oY v 3.0g, 7575 vEE 0.2g) ¥BERABEFS A
o, LERELESE L, RREHEIC > TR JOHRE L, L& HPLC EaxAuvThE{LD+
ANVY YRIV I FT 7 VBREYER Lice BHRicmAigE—RRIME S X O R bl —RR
HgEe— A v METLERR, 2029 v 03, AUC (IS TFER) 411443 (ug-h, ml),
VSS (P MiBE) 9.4%1.6(L), MRT bolus (one-shot ¥ EicffIG T % FHyth i rsa) 1.27+
0.11(h), CLr (#7 V) 75 v =) 7.37£0.79(L-h™!), CLr (B7 Y 75 » 2) 6.10£0,65(L-h"1),
A®/D (Re8kIER) 83.0+3.37(%) ThHoteo ¥, 7575 vEIEDW\Tik, AUC 14.0+1.5
(8frF.E), VSS 16.6+1.5, MRT bolus 1.1540.1, CLy 14.5+1.6, CLy 6.56+0.35, A=/D
45.8£5.0 THolo ThOLDERIL, FHIALY) vR I 7575 VvEERFRFRERES LT-

BREOBREFII—FK LI

77778 (CVA) w|k#i7s B-lactamase [BEE
B2ET 50T, #H74v ) v (TIPC) RiEMLER
HLTAAEYTH B, LicdisT, TIPC & CVA O
AR VBN ERIER L AR TIPC e A < 7
FMDBRAHEI N D,

AFECR, TTHERGE 7 o~ b 75 7 4 —
(HPLC) # v am#ks X v Reho> TIPC & CVA o
PEAMEXBARL, KXok %H v, BRL
2500 BEEDE M 3 X O Rk D HEYE R BE
L X0@Rez—2 v BATAC LI XD, By
géﬁng?ﬁa fCo

I. #8 & 5%

L Ehs o

7775V, FhA LY v X BRL28500 11
~F+ A%nﬁﬁkiﬁ%ﬁ:ﬁ*&&%ﬁ‘ééht bORER LI,
CORORBBRHELR & o1 — RSB T 0% AV
o HPLC OBBIERE & LRV A £ ) — 3 L O
Kiz, AIRAYUBEXATHBR, 0.45m 0t s =
TANME—FRCTHEE L b DEER Lio

2 K5 LR T

2~ BORBERAS T 5 A(56~78 kg, 4 60 kg)

TR L, 4% BRL 28500 3.2g (TIPC 3.0g+CVA 0.2
g) %, AEALEK 500 ml H R URTHE IS 1 BRS
BT L, ZEBREO S JUEHSERER T £
PRF DR G XZIT 8D - foo R EBAAER (¢=0) ¥
IUHBEFHEBE 1/2, 1, 2, 4, 6, 8 BRI IR AHRT
BEMIvRML, EbicfifEroslL, PBEDONVS47
1AM THRE L, BRIRE Lic, ¥, H5HtkE
ks OB EERE 1/2, 1.5, 3, 5, 7, O BRI T R IR
L, REZMER, 0.45pum D 7= 7 4 42— THB
L, RERF LI, ThbooREHT 6 BERILIAC AT
gL,

3. HPLC 7#f

FAAYY v MERE 0.5ml (Fr2BRE 1.0
mD 12 0.5ml (712 1ml) D7+x k=1 Y A%ing
T 15 fH vortex mixer TH$4, 3,600r.p.m. T7
AREBEOTEEL, EiE 10~80 4l #EREC HPLC ok
A L7co HPLC BI%E G413, EIE4 & L T Develosil
ODS-10 (4.6mm i.d. x15cm) %, BEHEL LT 0.1
MNa,HPO,/0.1 M NaH,PO,/CH,OH o 3/3/4(V/V)
{ &k, tetrabutylammonium hydrosulfate % 45m
M-L7! tfed X5 s Lic B (pH3.5) », Wik
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1.5ml-min™" THEALL. » 74 EEIX 40°C, #H
(x UV-230nm TfT» fco EERF 1L, 0.6pg-ml!
(%), BEURZEL 947 (M), 98% () Th-too

7575 B MERE 0.2ml 27 3 2 VIEAES
12 (YMT membrane) %A\ T 1,500 g T 10 £
SRR L, VBT 20~40pl R IEREC HPLC iIciEEA Lic,
HPLC 4f{fiz, BEEME LT Zorbax ODS-7 (4.6 mm
i.d. x15cm) % B B4 & L T 5mM tetrabutylam-
monium bromide % 4 {r 5mM Na,HPO, * 5mM
NaH,PO,/CH;0H o 2.7/1(V/V) R & & % i & 0.8
ml-min™' THEA LI, BERKC TFEYHB L T 1N-
NaOH # 0.2ml-min~! CIE& L, 0.5mm i.d. XxIm
DT 7 e vERTTAN )G BETV, % UV-
270 nm THIH L7, ¥, RAK TEX, £ 1ml iz
K& T 10 {524 8R L, ED-13 (Shodex) #H\ T
RiB%, 77 20~40 ¢l % HPLC o A L 7=, HPLC
412, BIE#H & LT Develosil ODS-5(4.6 mm i.d.
x15cm) %, BE){HE LT 5mM tetrabutylammonium
bromide #&ir 1mM Na,HPO, ¢ 1mM NaH,PO,/
CH;0H o 2.51(V/V) B4 % %, HE 0.8ml-min!
TR Lico R EROMBRAK OBE LA, +
ANASATADYDBECLD 270nm T -t E
BRI 0.025 pg-ml™! (M4F), EUNERIX 99% (M4
Tholee a0k, RERABRESKL, BEMNOMEE
7ol R, BEEnE o TIPC %401k CVA ¥ BT 52 &
IZX D AR L, BoIcERER IV L HEBE
$20.99 LI LD RIFIRERELR LT

II. & ®

1. TIPC % X0 CVA o HPLC 447

Fig. 1 i m#Ex XU RHD TIPC D4R R Lo %
7=, Fig 2 ik X ORFD CVA ORED 7 v = +
77 akR LI WIhd, BER X OERORSH
bOGBERZFHZ LI RIFCG B X h, 6~8 L)
WEHEHEFET Lico AKX BERTRIE, mifFto
TIPC <, 0.6pg/ml, CVA T 0.025pg/ml Th 10

2. BRL 28500 DIEMEER

Table 1, 2 iz BRL 28500 5% D& iBk% D TIPC
DMmEERE, RPBEBMEY ThXTh /R L, TIPC
O P EE S BEESRD 0.5 %[ Tk 83.5~223
pg/ml Eich D5 Y EHRB6 i b, SAEK T
Tk F g 219 ug/ml (200~240) L, ZH & b IIFA
EDRIITIS 5 oo 7 BB FES 1. 23 £g/ml(0. 67
~19) {ET LI (Table 1), %7/, RFKIX & EK
TH 8B F TIRFH 2480 mg (2360~2600) HiHkitt
&hi. (Table 2),

Table 3, 4 = BRL 28500 # 5D &HERED CVA

OmiFRE, REREBUEYZTHh ZThR L, CVA
DO mIEFREL, SERTEFO 0.5 BT 3.02~10,
46 pg/ml &KX IBHEENTD ORI, SABRTE
T2 T 8.46 ug/ml (7.59~9.1) L EHBEL {138
REDRE R R Lo 7HREEKIIZFES 0.06 ag/ml
(0.04~0.08) i{&F Lz (Table 3), —3%, Ry,
BT % 8 BRI LA 15 91. 3mg (78~102) o
CVA pURZEAfs & U THEft S hi (Table 4),

Fig.1 HPLC separation of TIPC in (a) human

plasma and (b) human urine following
intravenous infusion of BRL 28500
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Fig.2 HPLC separation of CVA in (a) human
plasma and (b) human urine following
intravenous infusion of BRL 28500
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Table 1 Plasma concentration of TIPC (zg/ml) following intravenous infusion of
BRL28500 3.2g(TIPC 3g and CVA 0.2g)

Time of sampling Subject
(h) A K. Y.Y. T.N. H.M. A.S.
During infusion
0.5 85.3 87.5 220 223 168
Postinfusion
0 225 222 210 200 240
(0.17h)
0.5 142 137 138 142 149
(0.38h)
1 111 87.7 93.2 99.3 98.4
3 21.5 19.0 25.9 20.2 21.0
5 6.33 4.05 6.35 5.35 6.10
7 1.32 1.03 1.90 0.676 1.23

Table 2 Urinary excretion of TIPC (mg) following intravenous infusion of
BRL28500 3.2g (TIPC 3g and CVA 0.2g)

Time of sampling Subject
(h) AK. Y.Y. T.N. H.M. A.S.
During infusion
0.5 251 224 384 382 357
Postinfusion
0.5 1160 1080 1070 1320 1270
(0.67h)
2 2010 2150 1840 2060 2140
(2.25h) (2.25h)
4 2300 2450 2210 2400 2490
6 2360 2530 2330 2480 2570
8 2380 2560 2360 2500 2600

Table 3 Plasma concentration (uzg/ml) of CVA following intravenous infusion of
BRL28500 3.2g (TIPC 3g and CVA 0.2g)

Time of sampling Subject
(h) AK. Y.Y. T.N. HM. AS.
During infusion
0.5 3.02 3.34 10.46 9.89 6.04
Postinfusion
0 9.1 8.87 8.15 7.59 8.89
(0.17h)
0.5 3.88 5.56 4.63 4.11 4.70
(0.38h)
1 2.63 3.38 2.52 2.69 2.94
3 0.32 0.32 0.86 0.72 0.67
5 0.10 0.14 0.22 0.24 0.27
7 - 0.04 0.06 0.07 0.08
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Table 4 Urinary excretion of CVA(mg) following intravenous infusion of
BRL28500 3.2g (TIPC 3g and CVA 0.2g)
"Time of sampling Subject
(h) A XK. Y.Y. T.N. HM. A.S.
During infusion
0.5 10.6 8.4 39.3 38.5 19.0
Postinfusion
0.5 50.7 51.7 66.6 77.4 61.3
(0.67h)
2 71.8 75.2 86.2 94.8 84.8
(2.25n) | (2.25h)
76.4 81.5 94.6 . 100 92.0
77.5 83.2 96.9 102 94.5
78.1 83.9 97.7 102 94.7
Table 5 In vivo characteristics of TIPC following intravenous infusion of BRL 28500
(TIPC 3.0g, CVA 0.2¢g)
AK. Y.Y. T.N. H.M. A.S. Mean S.D.
Ts (h) 1.00 0.75 0.67 0.97 1.00
AUC (ug-h/ml) 414 350 392 440 459 411 43
MRT in (h) 1.85 1.70 1.68 1.59 1.72
VRT (}}2) 1.76 1.55 2.15 1.49 1.74 1.74 0.23
MRT botus (h) 1.35 1.32 1.34 1.10 1.22 1.27 0.11
Ve (L) 9.78 11.3 10.3 7.50 7.97 9.37 1.60
CLr (L/h) 7.25 8.57 7.65 6.82 6.54 7.37 0.79
A® (mg) 2390 2570 2380 2510 2600 2,490 101
CLr(L/h) 5.65 7.36 6.06 5.65 5.73 6.09 0.65
Table 6 In vivo characteristics of CVA following intravenous infusion of BRL 28500
(TIPC 3.0g, CVA 0.2g)
A.K. Y.Y. T.N. H.M. A.S. Mean S.D.
To (h) 1.00 0.75 0.67 0.97 1.00
AUC (ug-h/ml) 11.9 12.9 13.7 15.8 15.6 14.0 1.5
MRT x¢ (h) 1.51 1.54 1.57 1.59 1.75
VRT (h?) 1.05 1.26 2.19 2.10 2.26 1.77 0.51
MRT ylus (h) 1.01 1.16 1.24 1.11 1.25 1.15 0.09
Ve (L) 17.0 18.0 18.1 14.1 16.0 16.6 1.5
CLt (L/h) 16.8 15.5 14.6 12.7 12.8 14.5 1.6
A” (mg) 78.3 84.1 98.1 103 94.8 91.6 10.1
CLr (L/h) 6.58' 6.52 7.16 6.49 6.52 6.56 0.35
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ChHOF — b EBL NI EEERE T 4 — &
—% Table 5, 6 WKLl Table5, 6 T, T i3l
B, AUC mfE-h 3Rk E —Rsdh iR O iR T EST
MRT inf REEHEROED DT B, VRT
GEEEsEO S, MRT bolus i@ lERO iR
& (T[2) TEMpk one-shot HTE LAz b F X 7ol O ¥
e (MRT inf-T/2), Vss i% steady-state T4
#RE (%58 (D)xMRT/AUC), CLy X7 V7 7
v (DJAUC), CLp 1387 ) 7 7 v A2 (A*/AUC), A®
GERERIC ST B RAESHEE TH B, TIPC 0 AUC
{3F45 411 pg-h/ml T, MRT bolus iX 1. 27 BT
boto L, SBOBHBREDHETTIR AT Y *2D
»#®C, MRT inf Cig< MRT bolus % A\ TF
AR R T Lo ¥, 5B (TIPC3g) o
80% L ERRFt X hic (Table 5), —7F, R
#Exhi CVA ©onTid, AUC 1% 14.0+1.5 ug-
h/m], MRT bolus i 1.15 B¥fCH » too E 1z, R
aHEt R, #58 (CVA 200mg) © 50% LIFTH
»71= (Table 6),

II1. # =

1 =—xv MEW

RYEERCET AT — 2BINEL LT, 23—}
AVIETFARRAWBHERE— 2 v MERENAVS
oo B, FRI il R R R okt
ERMBEY, BYheF 1Y TIIDT, RIRE
RINEFAREEND AT 2 — X —DREBEXRD S
TETHBMD, BohBERIEFLVCHEKET S, —
B, w= 2 v VEIER, EROMBYHIOMHZE
LTHRY, TOMARER (-2 v 1) b, BEK
BRE X ) YRR ROBEREBLHETHY, =F
MTEFLIEo = 4 v FRITE T, M EERFRT
g (Cp) Tt LT,

AUC= fo “Cpdt, MRT= f " tCpdt/AUC
0

BEHEIND, 1oL, AUC iRl FEE, MRT (1%
BERBERE TS5, Tho0BEAWT,
MRT bolus=MRT inf—T/2
7’ L, MRT bolus i3 one-shot & IERE DTt Py #5
M, MRT inf (3 T RSRI Si# RS O Tt A B
55|
Vss=D-MRT bolus/AUC
KR, Vss 13 steady-state TOHHES, DIIRSE
CLy=D/AUC, CLp=A=/AUC
KEL, Cly 3827 975v A, CLR 3B 27V7 5V
A, AT RSP HHE
A®|D=CLg/CL,

7272 L, A<D 1 2RpHER
REDBNEHR IR, FHIEROFEXBRIhi
IRECR

2. TIPC % X0* CVA o HPLC 4#f

TIPC X, 7 FHRC2EDOHI AR VEERIFES-THBD
T, AFF v HEDOALFVvRERIEKTH D tetrabutylammo-
ium E¥ AT, BEHEO pH %) v BEHKTHEB
# (PH3.5) 3B tRIDVEMESIVERR S
IVRHFCGHEEIh, ve—Tie—2 L LTHAZA
tco —7#, CVA of581%, TIPC o 1/15 TH b,
CVA g% HPLC #HH@ Lz UV BR%E fz/gv 0
T, AERCHE L. CVA DEBEY (R CVA o
EETR, Sug/ml) TiX, M+ Do CVA oFERIZ
fTlezxiehrotco CVA D73 ) HFRIZOWTEHE L
Telh, 227 —-NEZaUHEEFT, BRRELAY 270
nm CHOWEXERTHI LT ot 2T, &
DRIEEARA A7 aRIGE LTHWS CVA QEREE
HPLC Z#iga B Lico 3L, @Y 2B Ih
Found,

3. BRL 28500 OE#EREEwR

CVA LREE 5 Lic TIPC OEMEERE T £ —
& — (CLy, MRT bolus, Vss, CLg) %, TIPC %k
BELIBEOMEST IV L Lc L2 A, BRKS
% TEEDEIZADONIh 5T, Fiz, TIPC L R
BELBED CVA D LRED AT £ —2 — % AKK
CVA M5 DB EDOLMME? L B LI LT AH, &
F—HLIEZR L, ThbDZ &b, TIPC &
CVA oRBZECRRET S EMEERVELIERXE
DdDhbhigbEFERTE o

TIPC & CVA O FYMmiE R E © ki, SR T
(HB5B% 1 BE%) <, TIPC219 ug/ml, CVA 8.52
ug/ml T 25.7:1, 6K % <, TIPC 5.64 pg/ml,
CVA 0.19 pg/ml T 29.7:1 i { 5RO LK
15:1 (TIPC: CVA) X b Kk X stz TIPC B LU
CVA o MRT bolus %, 1.27 ¥ X0 1. 15 R (one
compartment open model #{RE 35 &, FEEAIL,
TIPC < 53 4, CVA T 48 &) LiZiZAZDEYR
Lo ThbogEEnb TIPC & CVA om+EED
HBI, ZEHEUMNTHD LER SN, —7F, Besner
5193, TIPC (3g) % XU CVA (200 mg) % #ARp9#%
ELtBa0¥ mix, TIPC T,664, CVA T, 91
FTHY, ¥, CVA T3, BEHEEOELDENRRS
NI LBEL T B, LnLishh, HADHER LS
CVA pEEfEIR, BHEb XL, ¥EftHoEsox
YAz Ean, TIPC ¢ CVA oMiEEOHRB I
U TH D, EFE LTOBEEKGELTOZEI A
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LD EBbib,

TIPC OFHRPBHEINE, H5ED 83.0% THY,
CVA o#xiix, 45.8% T» Y, Benver L0D{ELIZ
F—F L, CVA DRFEURRE, TIPC ofxhofy
12 THHZ Eh b, CVA ZRELUA OB EURH B
IOMERD S OFEl) BNE LW D EBbh b,
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHIC ASSAY
AND PHARMACOKINETIC INVESTIGATION OF BRL 28500
(CLAVULANIC ACID-TICARCILLIN) IN MAN

TerumicHl Nakacawa, AkKiMAsA SHiBUKAWA, Yoko TsucHiva and Hisasur Tanaka

Faculty of Pharmaceutical Sciences, Kyoto University

Jun HacINakA

Faculty of Pharmaceutical Sciences, Mukogawa Women’s University

High-performance liquid chromatographic (HPLC) methods have been developed for the determina-
tion of clavulanic acid and ticarcillin in human plasma and urine. Clavulanic acid was separated
from the ordinary components of plasma and urine on a C;g column using an effluent containing
methanol as an organic modifier. The efluent was subjected to postcolumn alkaline degradation in
0.5M sodium hydroxide solution and the degradation product(s) were detected at 270 nm. Ticarcillin
was separated from the ordinary components of plasma and urine on a Cjg column using tetrabutylam-
monium salt-methanol (pH 3.5) as an effluent, monitoring at 230 nm. The limits of accurate deter-
mination were 0.025 gg/ml for clavulanic acid and 0.6 pgg/ml for ticarcillin.

The plasma and urinary levels of clavulanic acid and ticarcillin, after intravenous infusion of
BRL 28500 (ticarcillin, 3 g ; clavulanic acid, 200 mg) at a constant rate for 1 h, were determined by
the above HPLC method. Analysis revealed that for ticarcillin, the area under the plasma concen-
tration-time curve (AUC) was 411+43 (gg-h/ml) ; the steady-state volume of distribution (V),
9.4+1.6(L) ; mean residence time after bolus injection (MRTpopms), 1.27+0.79 (h™!) the total body
clerance (CLy), 7.37+0.79 (L/h); the renal clearance (CLy), 6.10+0.65 (L/h) ; % of dose excre-
ted in urine (A®/D), 83.0+3.37 (%), and that for clavulanic acid, AUC, 14.0+1.5; V, 16.6+1.5;
MRTyons 1.15+£0.1; CLy, 14.5+1.6 CLg, 6.56 +0.35; A~/D, 45.8+5.0(%). The results showed
that the coadministration of clavulanic acid with ticarcillin as BRL 28500 had no mutual influence
on the pharmacokinetic properties in man.



