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Fig.1  Structures of cefotiam hexetil (2HCI) and
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HPLC %%
. . . Cefotiam hexetil
Cefotiam KU A’-cefotiam B U At-cefotiam hexetil
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Table 1 Regression data for calibration curves of cefotiam and A®*-cefotiam

in plasma and urine

Sample Compound Concentration Slope Intercept r
(ug/ml)
Plasma Cefotiam 0.01~6.0 0.2293 0.0132 0.999
A3-Cefotiam 0.01~0.25 3.5122 —0.0101 0.999
Urine Cefotiam 0.5 ~500 0.0025 0.0036 0.999
A3-Cefotiam 0.5 ~ 25 0.0686 0.0044 0.999

r: Correlation coefficient

Table 2 Recovery of cefotiam and A3-cefotiam from spiked human plasma

and urine
Sample Compound Concentration  Recovery C.V. n
(zg/ml) (%) (%)
Plasma Cefotiam 4.0 106.1 2.3 6
A3-Cefotiam 0.25 94.5 5.0 6
Urine Cefotiam 400 101.1 0.88 4
A3-Cefotiam 20 99.6 0.33 4

C.V.: Coefficient of variation
n: Number of experiments

Table 3 Stability of cefotiam and A3-cefotiam in human plasma and urine

in frozen state(—20°C)

Sample Compound Concentration Duration of Residual
spiked (xg/ml) storage(month)  content (%)
Plasma Cefotiam 5.0 1 102.6
5.0 2 105.5
A3-Cefotiam 5.0 1 101.9
5.0 2 104.4
Urine Cefotiam 400 1 97.7
400 2 98.9
400 3 98.5
A3-Cefotiam 20 1 99.7
20 2 101.4
20 3 100.0

DRHEBRETHYER TH L LIEESNT, EBROE
Tif 7z HPLC &G T DFRH cefotiam B & UF A3-
cefotiam ® 7 o~ b7 L% Fig. 3IZR7,
L2, IR ELR B X CEINE

BEXHIE D cefotiam B & U Ad-cefotiam Z¥RAIL
FMEES & URY > 720 TR 72 BRIMR 25
OERERA % Table 1 137 T, FNEFNOBEEL
HicBWT, BIZREA42B2RIFLEMREEZRLT,
m#, RO cefotiam # & U As-cefotiam DFH)
EUNEIL L 12 94BLLET, ZOEHFEE(CV) X

S5%LAT TH o7z (Table 2), 2z BRETRIZFEHES
&b, 4T3 10 ng/ml, FRTiZ 500 ng/ml THo12
1.3, M## & UFRH cefotiam B & U A*-cefotiam
DREREMN

BEFEIE D cefotiam # & U A*-cefotiam ZHML
rMER & URY >~ iz onT, B (—200)HK
BRTORGREEZFAER, Mm%, RFO
cefotiam B & U A3-cefotiam & & & 1z 2~3 A
WWEETH -7 (Table 3).
1.4. HPLC ¥ & Bioassay ¥ & O fEEM
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Fig.4 Relationship between cefotiam con-
centrations in plasma determined by
HPLC and microbiological assay. Slope
=1.016, Intercept =0.153, r=0.978, n=98.
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Fig.5 Relationship between cefotiam con-
centrations in urine determined by HPLC
and microbiological assay. Slope=1.253,
Intercept = —33.56, r=0.992, n=108.
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Fig.6 Plasma levels of cefotiam and A®-
cefotiam after oral administration of
cefotiam hexetil (2HCI) (400 mg) to
human volunteers. Each point and bar
represent the mean and standard error,

respectively.
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Fig.7 Cumulative urinary excretion of
cefotiam and A®-cefotiam after oral
administration of cefotiam hexetil (2HCI)
(400 mg) to human volunteers. Each point
and bar represent the mean and standard
error, respectively.

13 cefotiam BEDHK 2~3%ThH >7:0 F72FRFUC
X 0~24 F¥fC, &5 =D 37%78 cefotiam & L T,
1%7%5 A%-cefotiam & L THEM S 4172 (Fig. 7)o A®
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Fig.8 Chromatograms of control plasma and
plasma spiked with cefotiam hexetil and
A3-cefotiam hexetil. (A), Control plas-
ma ; (B), Spiked plasma (cefotiam hex-
etil, 2HCI and A®-cefotiam hexetil, 2HCI,
each 2 pg/ml)

FOFELFICHY T 2 B2 R LI,

2. IM#B L UHEP cefotiam hexetil B LU A-
cefotiam hexetil

2.1. AKOFMLE  HPLC &4

(1) Mm%

Cefotiam hexetil ¥ & Uf A*-cefotiam hexetil i
BRARETIIBRETEETH 2R B LU T LA
VMETARERI: S, HPLC ORBENHEIZTHREM &
L, EBOTANRFHETT HPLC %2175 L &,
cefotiam hexetil 8 & U A®-cefotiam hexetil (X1
HhOHERD» o RiF e FBERR~L, TORET
FRiX 100 ng/ml TH -7z (Fig. 8),

(2) %

Cefotiam hexetil 8 & ' A3-cefotiam hexetil @
BEEBLULEEE2ZERLTHIC0.1N HE*
Mz TAZ7 ) —ReL, wOMEL TERBPRALNER
RRBL I, RO T2 &4 T T HPLC 217
25 & ¥, cefotiam hexetil 8 & U* A3-cefotiam
hexetil IXEPDIHER DT » o RIF22BEARL, %
OMHETRIZ@A S & b 100 ng/ml TH -7 (Fig.
N, 51, TORMBERIZ DV THME, RF
cefotiam B & ¥ Ad-cefotiam DEZIZH V72 EER
T T HPLC %175 & &, cefotiam B & U A3-
cefotiam IFEPYHEH D & RIF 2 FBERRL, Z
DO TRRIZ & $1Z 200ng/ml TH - 72,
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Fig.9 Chromatograms of control feces and
feces spiked with cefotiam hexetil and A®
-cefotiam hexetil. (A), Control feces;
(B), Spiked feces (cefotiam hexetil, 2HCI
and A3-cefotiam hexetil, 2HCI, each 2

pug/ml)

2.2, HIMAREAR B X EIYE
(1) m#e

Cefotiam hexetil 8 & U A3-cefotiam hexetil i2
MFFICBCT, TATALBLBIKIEEZ TS
ENTFRERTHLLICR /DT, TATFI—¥%
KEI¥2HNTREAECOLVTRE L, 20
R, Mm% 0.5ml i IN B 160 ul 2507 ¢ b
=rYN1Iml 22 THREAT S &, cefotiam
hexetil # & ' A3-cefotiam hexetil & BiF7% BN
EhE ALz, BAE D cefotiam hexetil, A%-
cefotiam hexetil Z#EI0L 7z M4 DV TRDIH
IR ERIE, BREAZES BIF2EREERL
(Table 4), % DFYEUITRIF & 12 BBULTDH
D, EEMREIZ 1.6% LT TH o7 (Table 5),
OEBETLEE OREERIRER (—-200C) TT
i, 1 BMERLIZLALYSEBELERERP T,
(2 #

BB D cefotiam hexetil, A3-cefotiam hexetil
B & U cefotiam, A’-cefotiam % ¥RIIL 72 %Y >~ 7
WAZ DV TRz cefotiam hexetil, Ad-cefotiam
hexetil OFYEUNE B X UEEFREIZ, £ HWCT3
%LU EB L US5.6%UTTHDY, cefotiam, A*-
cefotiam O AR B L UEBELHIZ, £ HIC
TRLLEB LU 5. T%UTTH 57 (Table 5), &
ANEMLER A3 ARG RE & U T3 3 & OREERY
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Table 4 Linearity of calibration curves of cefotiam hexetil, A3-
cefotiam hexetil from spiked human plasma and fecal
extract and of cefotiam and A®-cefotiam from spiked
fecal extract

Sample Compound Concentration r
(ug/ml)

Plasma Cefotiam hexetil 0.2 ~4.0 0.999
A3-Cefotiam hexetil 0.25~4.0 1.000

Fecal Cefotiam hexetil 0.2 ~4.0 1.000

extract A3-Cefotiam hexetil 0.25~4.0 1.000

Fecal Cefotiam 0.5 ~5.0 1.000

extract A3-Cefotiam 0.5 ~5.0 1.000

r: Correlation coefficient

Table 5 Recovery of cefotiam hexetil, A*-cefotiam hexetil from spiked human
plasma and feces and of cefotiam, A3-cefotiam from spiked human feces

Sample Compound Concentration  Recovery C.V. n
(ug/ml) (%) (%)

Plasma Cefotiam hexetil 2.0 100.8 1.6 5
A3-Cefotiam hexetil 2.0 95.5 0.7 5

Feces Cefotiam hexetil 99.8 92.9 2.7 5
A3-Cefotiam hexetil 101.0 73.5 5.6 5

Feces Cefotiam 160.5 87.5 4.1 5
A3-Cefotiam 174.0 90.4 5.7 5

C.V.: Coefficient of variation
n: Number of experiments

Table 6 Cefotiam hexetil, A*-cefotiam hexetil and its metabolites in the extract of fecal
samples* in the clinical study

) Extract Concentration (zg/ml)

Subject - - 3 ] B -

(ml) Cefotiam hexetil A*-Cefotiam hexetil ~ Cefotiam A®*-Cefotiam

1 1224 <0.1 <0.1 23.1 63.8
2 1040 <0.1 <0.1 33.6 21.1
3 1167 <0.1 <0.1 89.5 65.9
4 1130 <0.1 <0.1 73.7 90.0
5 1125 <0.1 <0.1 52.6 58.1
6 1190 <0.1 <0.1 103.7 126.8
7 1240 <0.1 <0.1 69.3 89.8
8 1090 <0.1 <0.1 15.6 58.3
9 1090 <0.1 <0.1 24.9 55.3
10 1050 <0.1 <0.1 31.1 45.7

* Excreted in the last day after 22 consecutive administration of cefotiam hexetil
(2HCI) (400 mg, three times a day)to human volunteers.
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WEEND, &8, D 0.1 NEEMEEY—20C
THEREFE TN, 1 BEBLVIILALYSEET%
RE I oTz,
3. BARBIE D D cefotiam hexetil, A3-cefotiam
hexetil 8 & % DRBMBE

B K 55 — A ER 12 B\ T cefotiam hexetil (2
HCD 200 mg (F7ffi) ##%5#% (0, 0.25, 0.5, 1,
1.5, 2, 3, 5, 10 3 X U 24 B5R9) oMz > & HIE
L7 #ER, cefotiam hexetil, A*-cefotiam hexetil
BOuFhbEn s, BHETR (100 ng/ml) AT
TH-1, —H, cefotiam hexetil (2HCI) 1200 mg
(F2ff) /H, 8 BRESFERSHEBRICB T 5 HEHOHE
Pz i3 cefotiam hexetil B & ¥ Ad-cefotiam
hexetil VTR HAEHSNT, RETE (100 ng/
ml) UFTHD, ZhsDIKFIEY) cefotiam B
& UF A%-cefotiam »SHRH & 117z (Table 6), EFD
Ad-cefotiam 3 cefotiam BED 130%TH D,
FREWCB T B8 3%, MFFITB T 582.7% & Lk
LTIEa0Il&EMP o, ZHIEKREIND cefotiam
hexetil EBEMNTHE U EMHE Ad-cefotiam
hexetil BSHIK I %%}, FHF N cefotiam B &
U As-cefotiam & 7 » TEEE, EhwHttsnrizb
DEHEENS D, —F, EERIMPICRIS N
cefotiam B & U A3-cefotiam »SfHHSIZHRM &
FElREMEL H B,

&

£

Cefotiam hexetil (2HCI) % t MicROKESHD
cefotiam (L&) B LU A’-cefotiam DI,
RbEELRIET 57:%, HPLCE#IZ X 2 @RS D
RIEFE 2% 2 L 72, Akl cefotiam hexetil (2
HC) OEERABR ICERAIEETH D, MK, RicD»
TE&Z LT cefotiam EE I3 Bioassay % THIE L
BE & BiF o EBMEE R L 7,

Wiz, cefotiam hexetil (2HCl) OWRIUEHE, 4
WEBFBEEOEBD 2D, MEBLVEFOD
cefotiam hexetil 8 & U A%-cefotiam hexetil ©
HPLC I L 2 EBERHE L /2. BIKE—HHFEIC
B 17 B M4 B 12 iF cefotiam hexetil 3 & U A3-
cefotiam hexetil 3B 651§, EERIM X
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHIC
DETERMINATION OF CEFOTIAM HEXETIL AND
ITS METABOLITES IN HUMAN BIOLOGICAL SAMPLES
KENJI YAMASHITA, RYUICHI OHTA, KIKUO YAMAGUCHI, ISAMU AOKI,
KEeNICHI MAEDA, TAKESHI FUGONO and TAKATSUKA Y ASHIKI
Analytical Laboratories, Takeda Chemical Industries, Ltd.,

2-17-85 Juso-honmachi, Yodogawa-ku, Osaka 532, Japan

Cefotiam hexetil (2HCL) is a newly developed orally active cephalosporin, whose parent drug is
cefotiam. A high-performance liquid chromatographic (HPLC) method was established for the
simultaneous determination of cefotiam and A®-cefotiam in human plasma and urine.

A sample solution was prepared after a plasma sample was deproteinized, concentrated and
dissolved in a 0.1 M KH,PO;, solution or a urine sample was directly diluted with the 0.1 M KH,PO,
solution. The sample solution was loaded onto a reversed-phase ODS colum, eluted with a mixture of
0.05 M phosphate buffer (pH7.7) and acetonitrile (88 : 12, V/V) and detected by UV absorbance at
254 nm. Recoveries from the spiked plasma and urine were more than 94% with coefficients of
variation below 5%. The lower limits of detection in plasma and urine were 10 ng/ml and 500 ng/ml,
respectively. Concentrations of cefotiam in plasma and urine determined by the present method
correlated well with those determined by microbiological assay.

For the better understanding of the absorption mechanism or bioavailability of cefotiam hexetil (2
HCL), an HPLC method was also established for the simultaneous determination of cefotiam hexetil
and A*-cefotiam hexetil in human plasma and fecal samples. A sample solution was prepared after a
plasma sample was immediately deproteinized and diluted with the mobile phase or a fecal sample
was immediately extracted with 0.1 N HCI and diluted with 0.1 M KH,PO,.

An ODS column, a mobile phase (0.1 M KH,PO;, acetonitrile and acetic acid (72: 28: 1,V/V)) and
a UV detector at 254 nm were employed for HPLC. When the method was applied to clinical samples,
neither cefotiam hexetil nor A®-cefotiam hexetil was detected in plasma and fecal samples, but
cefotiam and Ad-cefctiam were detected in the fecal samples after oral administration of cefotiam
hexetil (2HCI) to human volunteers.



