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Telithromycin (TEL) ®t MENBIREZ BT 4125720, MAEWFNERDE (bioassay ), &
#wkr o~ 7774 —% (HPLC#) BIUE#HEAKs u~x 797 i (LC/MS/MS
) 2L, TNENOSHEIIOVTNY 7= 3 ¥ %475 72, Bioassay i3, MERIZ TEL (2
L THWEZEZRL, 2O8FRMEOE W Micrococcus luteus ATCC 9341 % BN L, MER;HIIZ
Heart infusion agar (pH9.0) ZH W77 H—27 2 VILHUEEZ R LTz N 7= a VElBEOKE,
AR, v ML X OREEHIBWT, WEHIFA 0.002~0.032 ug eq/mL TRIZIEE L L OHE
2R L7z, EETRIZZFNZFN0.002 B X050.004 ug eq/mL THh -7 HPLC %, MiE2 7L =
FUOVTERENAR, AAHENT THM L7 baW 2 80l (i R: 263 nm € # K: 460 nm)
L7ze OO ERETRIZ, 14 300 uL %M L T 0.005ug/mL, & 50uL %M LT 0.5ug/mL
THH, EEFAIZZNZFN 0.006~1.0 ug/mL B X ¥ 0.5~100 ug/mL TH - 7zc LC/MS/MS #13,
WAHSME T C HPLC 4r#EfR, APCI A A YLETEESH L7, AXEIC X 5 TEL O E#PHIL, M
50 uL il LT 5~3,000 ng/mL TH Y, E&TRIL5ng/mL ThHo72, TEL DLELZRET L7
FEA, MR CIRILA RN F 7213 4C T4 KR, MmAEh Tk, #-20C T122»HH, KRBT,
¥ —-25C Te »AMZEETH 72

Key words: telithromycin, bioassay, HPLC, LC/MS/MS, plasma, urine
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Telithromycin (TEL) X, 75 YA, TRYF 4 A7 7
=B TERSNIHHO T I 4 FRRBIOIFSET
b, &M, TELOKRNBIEEZRFT 512H720, MED
FHE R (bicassay ), BERMAIu~ T 7 4 =k
(HPLC ) B L U'E @ik u~ ~ 75 7 /JEi a5 (LC
/MS/MS #) #B%L, ThEhDFEIIOWTNY F—
Ta v b NCARRERICB Y 2 REEEBRE L0 T
595,

I. M8 & A&

1. fAEwFNERD: (bioassay )

1) B

TELIE 75 VA, TRYTF 4 AT 7= X hts
%V, Hii96.8% U EndboEMHEHLL (Fig. 1o

2) ¥

Y UBTARFEN ) T L, KEAET MY A, BERRIEER
N2 L 72,

3)  AAREE

v MiHEB L e MRIZ, EEEALDERNLDD
7= VL TR L7

4) iR AR EE R O T 3L

TEL # % ICHE L, PROFEEDB X VK THFRZ

5% v < lliEE&AH Y v E#%E# (pH 8.0, 1/15 mol/L
) VSRR 5% v iiE R G A Lcb o), Tz
e MECTHEAARL, MESHEESREREL 2,

5) validation ik o F#L

B TEL AW IC e Mg amL, 1K, &, &
BEOBEBRERB L2, Iheidlic, THBEOL D
ERIE AR IS) & LCTHRE L7,

6) MUEh;H

JKIZ Heart infusion agar (HIA, H/K#IE) #%I5%H
L, 1mol/L/AKMALST 1V 7 A% CpH % 9.1~9.2
WL, BIEASKBEEMER L7,

7)) WOEWIR O IR

37C T 24 Fr K 28 L 72 HIA 55 3 - ® Micrococcus
luteus ATCC 9341 Z R EMY, IRW A A KBRS
L, 600 nm TOZE#HKEA 7~8% O MBI & L kBRI
it L7z,

8) Mk

BoER; s 100 mL 2D 3 MUE W 1 mL 2 B, |
FIOmMm DT I AF v 7 ¥ x—1IZ12mL § O 5E
L, KEFTEALE N, B/ F—rF v — (HiE
HEH) T 6 MDEL 6 mm D agar well Z1ERK L7z, %

BRI G 1-3-2
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Internal standard (RU 66260)

Epimer of telithromycin

o
N
/’/J O
N
[ »

X N

—

N

Internal standard (RU 64484)

Fig. 1.

KIEARD 6 D agar well 1218 & 2 OB E Z N2
Wtz $XHICmmL, 1REDH/ZD 8D well
WML 720 37C TH 16 RefRTE L 72, 5Nz
M oEEZWE L, BRERMOEZ IS IS THiIER,
PERC L 72tk e & R O B MR % SR 6D 720
JRIZFE A O T2 L) pH RHEAZEH L, £ 72, TEL
ORPBENRBNZ EPOHRPUELEZ SN, £
CC, RERAEERED X RS E LT, Hi
Aoe MiERRENERECBWTHEALAE5% v~
M EA Y v BERE R, b b IAE i )

Chemical structures of telithromycin and internal standards.

(2 U TRRET L 72

HPRBEROMFIE, © b T —VIR%E 5% 7 < ik &
HY VBB ERT2, 5BIT10/BHAMEziZe b
T—NVIRTHRL 7 & EDWREREITDOWTHE L7,

2. mEkr o~ 7574 — (HPLC i)

1) R

TEL B X "W EEH# Y H (I 4%; RU 66260, JK; RU
72290) 37T YA, TRYTA AT 7= THEEL
boxfHLE (Fig. Do

2) & ¥
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7 r= bV Bk, Carlo Erba), EFEE7 €=
v & Bk, Merck), X%/ —LVB LTy ) — ) (B
#%, Carlo Erba)

3)  AAREE

b MR e Mg (CDTR  Pontoise) % fifi
L, & MRIZ, BEEAIVERLZb0E2MA L7,

4) MERRAEERES L0 QC HiEmoHH

M REENEICIITEL 028281, =%/
— IV CHEMEE, & M TEEANL 8 K5 O HH
Bz, S HICHMICTEL 2 F&, AL, 3%
o QC MiEH Z B L 72,

MAEAEYEIZ7 £ = PYMICTHEHL, HHBICE
LIZ7E M= MY NVTHRUTHER L7

oA A HE VAR B & O QC HIATE 300 L 2 3 i &
D7k M= PYB L ONEAEER 250 uL 2N Z, 3
FH -T2 HRAELREN L7, Lifz g IR
L, BENATCTEHEL, ZOEFE®E% 0.05mol/L
W7 v B b X% =)/ T =YL (29/24,
v/v) =60 v:40 v DIREW 150 uL THERM L, HPLC
W THHT L7z,

RAPEENZEICE - EBOTEL %27 F= b)Y LT
BEARL, & MRT 8 RH D Ky E: it A A A % 3R
B 720 FERIC 3 RFND QC B 2R L 72,

C O R A B X 0° QC HIAE 50 uL (2
PRI 20 uL 2 N2, & 5120.05 mol /L BEEE 7 >~ €
UL XTI =N TR MYV (29/24, v/v) =
60 v:40 v DIRAE 450 uL LR 4A L, HPLC 2 THAT
L7

5) HPLC 5#réet:

#1' 2 ; Purospher RP-18 e 5 ym (Merck), 125x4.0
mm

#'— ¥ 71 2; Purospher RP-18 e (Merck), 4.0 X 4.0
mm

BEAH; 0.05mol LEEIER T Y E=T A1 X% ) —
V.7 =ML =52v:.29v.24v

Jid; 1 mL/%

g, #BM 2 9 & 263 nm, LK 460

nm

3. mElEtkru~ b7 7 S EHESHTE (LC/MS/
MS i)

1) BEBRWE

TEL B X OWEHEYE (RU64484) &7 5 Y A, T
RYTAAT 7= THEEEINbOEMAL 7
(Fig. 1),

2) ¥

FMB L OB T v E= v A B LT VB T RKIZSE
WA E, 2F )=V BXOT7E b= M) VIZHPLC
Mz Rz,

3)  EMREE

v b MHIERER A SRINL 723 D, &2\ I3l
D MisE (3—=T N4 F) # Wz,

4) HI A

Symmetry C 18 3.5 um 4.6 mm¢ X 75 mm (Waters)

5) rzu~x s 7540t

Jii#; 1.0 mL/min.

# 7 AlfE; 40C

= — FIVEEEE; 50% A % J — VST

veigr; SHNER-1 mL, $M44F-1mL, #EAO-2mL

PREFIRERT; 4.5 53

PR, TEL =49 3.8 4

WELHEWE =49 3 5

HEAR; 20 uL

6) HEmoMst:

4 %+ “1{bE— F; APCI

€ — F; Positive

#l% € — F; Selected reaction monitoring (SRM)

EZFV T K,

TEL m/z 812.7—655.5
PAZHEY)E m/z 786.6—629.7

aYyyVartrty VEE; —30eV

t—74 v F¥y Y5 —iifE; 240C

JuFER; 5uA

N—/%F5 £ #—; 530C

SNFTIAY—FEE; 1,100V

Table 1. Validation items for each assay method
Bioassay HPLC LC/MS/MS
Study item
plasma” urine plasma urine plasma
Specificity @) @) O O O
Standard curve @) O O O O
Within—day and between—day variation @) O O O O
Dilution @) O - - -
Stability O — O O —

“Plasma and/or whole blood
QO: Carried out
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4. validation REx
Table 1 {I/R9 & ) ISHMEE T & IThe R, ERHE,
HN, HEZBICBIT2EE, BEZHRE L, 72,
M#ed, JREZBIT W DOZEMEIZOWTHHE L7z,
II. & ®
1. WAEwFEN =D (bicassay )
1) AR OWE
(1) FREOWE
WMERTDH 5 M. luteus ATCC 9341 x5 A 14ES
X ORI D BTG TEIEA S N d o 72,
(2) WEMOME
M4EdH 5\ 5% 7~ iEEAY ~ RS T 10 5
B L1000 AL 22MMEEZ < b)) v 7 2 & LTHEH
L, Wi d 0.002~0.032 ug eq/mL D SEH P IZH
TR RIS & B AR ORI H TIZ D ME R %
ER U720 COROMEAE r=0.9970 LLETH Y,
BURERED 5 O Bias 3K —9.7% THh o726
(8) HWB X UHMEBHOMRE
@© MmO HNBE L O HHEZBOMET (Table 2)
- HWZ#) (Within—day variation) D#5E, $XT
DFEFHIBVWTCVIE3.8% LLT, Recovery (mean)
1% 100.0~106.5% TdH - 7o
- H M % &) (Between—day variation) O i, CV
1% 4.1% L. F, Recovery % 99.6~106.3% T & -
726
@ 10 f5 7213 100 FEABUMEE D H N B X OVH 4
BoO#ET (Table 3)

S 10 A BE O HNE B, 5% v ~illiE&H ) ~
FEFR B C 10 fEA R L 7214 £ 7213 5% 7 < ik
R VBRERE~ M) vy 2 AL LTHE LR
A 5 validation HlE 2 @& T 52 LI2ED
Wat L7ze Z DR, Recovery (mean) ZZNZ
N 92.7~103.2% B L ¥ 93.1~106.2%, CV &%
NENBO0N UTBI46% D TFERL, WM
WCEITRRO LN h o 72,

- 100 FEABRIE O HNZB) X, 5% v ~IiE&EHRY ~
TR A% B C 100 R A B L 72 AE & 7213 5% » < il
HEE) VEBRERE M)y 7 AL LT L
WA & validation A 2 E =T 5 Z LI X
DIRGET L7z0 DR, Recovery (mean) &
1N 93.0~108.1% B £ 1¥95.3~107.1%, CV i
ENEN3EN LUTBLU38% UTERL, W
MICEITFED SN o 12

D Eo#RErs, BMaMiicEfH L~ ) v 7 X
CAa2b 5T, 10 B LU 100 AR E b HNEB O
BIIREFTHY, <) v 27 AL HMERETHERT
EB LMLz £2C, HMZEHOKFIZ5% 7~
MEERY Y BIERER CHE L2 RERE H, 5%
7 < ML B A ) TR KR i T 10 A5 A R L 7z vali-
dation AR DA% 3 HEMAE L7z ZDH R, Reco-
very (mean) ¥ 102.5~104.3%, CV £5.4% U FT»
-7z (Table 4),

(4) BEWOBE

0.002~0.032 ug eq/mL D% &M H L E &2 — 40

Table 2. Within-day and between—day (3 days) variations in recovery yields (%) of telithromycin in plasma (n=5)
Within—-day (pg eq/mL) Between—day (3 days) (ug eq/mL)
0.002 0.008 0.032 0.002 0.008 0.032
R
ecovery 101.5 106.5 100. 0 101.9 106.3 99.6
(mean)
SD 1.5 1.6 3.8 4.2 1.1 2.8
CV (%) 1.4 1.5 3.8 4.1 1.1 2.8
Table 3. Within—day variation in recorery yields of telithromycin in plasma samples diluted with different diluents
and estimated from different calibration curves (n=5)
%10 diluted plasma %10 diluted plasma %100 diluted plasma %100 diluted plasma
samples estimated samples estimated samples estimated samples estimated
(pg eq/mL) from calibration from calibration from calibration from calibration
curve A” curve B” curve C” curve B”
0.002 0.008 0.032 0.002 0.008 0.032 0.002 0.008 0.032 0.002 0.008 0.032
Recovery
92.7 103.2 101.3 106.2 105.3 93.1 108.1 109.3 93.0 95.3 107.1 99.9
(mean)
SD 0.9 5.1 2.1 0.9 4.9 1.8 2.5 1.3 3.3 2.4 1.4 3.8
CV (%) 0.9 5.0 2.1 0.8 4.6 1.9 2.3 1.2 3.5 2.5 1.3 3.8

“Calibration curve A was made with the standard samples diluted with plasma diluted 10—fold with phosphate buffer.

YCalibration curve B was made with the standard samples diluted with phosphate buffer.
Calibration curve C was made with the standard samples diluted with plasma diluted 100—fold with phosphate buffer.
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Table 4. Between—day (8 days) variation in recovery yields of
telithromycin in plasma diluted 10—fold with phosphate
buffer, using calibration curve made from standard
samples diluted with phosphate buffer (n=3x5)
Telithromycin added (ug eq/mL)
0.002 0.008 0.032
Recovery
102.8 104.3 102.5
(meam)
SD 5.6 2.9 3.6
CV (%) 5.4 2.8 3.5
Table 5. Within—day and between—day variation in linearity of
calibration curves made from the standard samples
diluted with phosphate buffer containing 5% horse
serum and Dbias from the reverse regression
concentrations of telithromycin in human urine
Bias (%)
TEL added
between—day
(gea/mL) | ithin day”
day—2 day-3
0.002 -2.1 —4.2 —4.1
0.004 1.9 4.3 4.1
0.008 0.4 0.4 2.0
0.016 2.0 3.6 0.7
0.032 -2.2 -3.8 -2.5
Slope 8.515 9.242 9.477
Intercept 32.89 35.21 35.94
r 0.9998 0.9993 0.9995

“Data of within—day variation was used as day—1 in between—day
variation

CHAE AR5 Hp oW & fii 1%, #)HIMED 95.8~98.6%
Tho7

2)  RPREEOWE

(1) FREoMmE

WMERTH D M. luteus ATCC 9341 12503 A5 7
7R n=10) OHEEEIZA S NL D> 72,

(2)  HEAEORME

REMNEERE LCT5% v~ MiE&Aa ) ~ BIEE
i % VT, 0.002~0.032 ug eq/mL DR ICHRHE L

7oA, /D RIS X B EALENR 2T 5 720 31
W L2k R, r=0.9993 DLk, 5 6] )a i BE o> Bl G il 12
%$ % Bias 1 —4.2~4.3% OHiPATDH - 72 (Table5),

(3) HWBXUHMEHOKE

REFHPEE LC5% v~ MIEESA ) o B Rl
*H WO HNE X OH BAB oM H o &R B
3% CV i 54% LT, BUEI 97.2~103.6% Th -
72 (Table 6) .

(4)  FBpEROME

2IERBGE (v b F—IVRE 5% v <G &EH ) VR
WEEE 2 SRREMLZD D) T0.002~0.032 ug eq/
mL ([ L 2B Bias 1Z, —2.1~2.3%, 5 %8RIk
THBL 2o Bias 1&, —9.6~5.0%, 10 f5f& MK T
FH L 72 o Bias 1%, 0.002ug eq/mL T 11.3%, %
OMDPEET -8.5~4.2% TH-720 ¥ P T—VIRTH
HML-6E, £ FERO 0.002 ug eq/mL I2B1F % Bias
13 4.4%, 0.032 ug eq/mL Tl —13.8% T& - 7z (Table
7o

2. m#kra~ 7574 —i (HPLC i)

1 & bmEERRE R E

(1) [\

TEL @B, 0.005, 0.015, 0.15 3 £ U 0.75 mg/
L ® 4 E—5bl# D &L THRE L7z, Table8 12K L
72£912, CVIiZ0.006 mg/L T13.5% & K&E -
72 7%, 0.015~0.750 mg/L Ti¥55~79% TH v, K
FCdH o720 WEEHEYE O BIEEIZOWTIE, 20 HO
HMOELTCVIEBE5% THoizo

(2) FEEM%

Fig. 212" L72& 912, Zzu<x b 754 LEIZBWT
TEL 13 epimer & 92250 HET &, TEL B X ' EBEE
DY — 7 ZMBEONKREWEIC X 28822 T 2w
LEFEFE L7, /2, TELO EELHWTH 5 RU
72365 B X "RU 72366 bl EICHEE G 2w &
HERR L 720

(3) HWB X UHBEBOWE

Table 9 ISR L7z X912, HNZBIZBWT, EERE
- 0.005 mg/L @ Inaccuracy i& +10.0%, CV i 10.5
%, 0.015~0.75 mg/L T® Inaccuracy it 2.1~5.3%,
CVIE36% LLFTHo7zs HEEEIZBWTIX, &

Table 6. Within—day and between—day variations in recovery yields of telithromycin in urine diluted twofold
with phosphate buffer containing 5% horse serum
Within—day variation Between—day variation (3 days)®
telithromycin added (ug eq/mL) n=5 telithromycin added (ug eq/mL) n=15
0.002 0.008 0.032 0.002 0.008 0.032
Mean 103.3 103.6 97.4 100.2 103.1 97.2
SD 2.4 2.4 2.3 5.5 2.5 2.6
CV (%) 2.3 2.3 2.4 5.4 2.4 2.6

“Data of within—day variation was used as day—1 in between—day variation
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(A) (B)
1.6233 IS
30.00 30.00 j
95.00 25.00
20.00 20.00
9.517 TEL
Z15.00 Z 15.00 8.525 [
epimer
10.00 10.00 of TEL 14.600
epimer
5.00 5.00 of IS
0.00 0.00 e
} T i T T T T T T T T
0.00 10.00 0.00 10.00
Minutes Minutes
Fig. 2. Chromatograms of blank human plasma (A) and plasma spiked with telithromycin at 0.1 mg/L (B).
Table 7. Bias (%) of telithromycin in urine samples diluted with Table 8. Recovery yield (%) of telithromycin from spiked human
different diluents plasma in HPLC method
Telithromyein added Bias (%) Theoretical plasma concentration (mg/L) n=5
(hg eq/mL) A B c D 0.005 0.015 0.150 0.750
0.002 -0.7 0.2 11.3 4.4 Mean 101.6 103.6 106.6 110.7
0.004 1.2 0.1 -0.4 -5.2 SD 13.8 7.2 5.8 8.8
0.008 2.3 5.0 4.2 -6.8 CV (%) 13.5 7.0 5.5 7.9
0.016 0.8 1.7 3.4 -9.3
0.032 9.1 | -9.6 | -35 |-13.8 Inaccuracy (£ +0.7~+10.7%, CViZ »§ 1 b 9.1%

VN TH o 720 ik X872 QC 3 % 14 24 B =8
i CTHE L72%4, Inaccuracy i3 +0.1~+3.5, CV i
3.7% VNTH o720 [AiAF % 3 I, HURG—@itz kY
B L7244 b TEL 3 % %€ T, Inaccuracy & —1.1~+
5.3%, CV135.3% LINTH -7z (Table 11), 0.005~
0.75 mg/L D 4 E D QC i k% —25C T 15 HHR
7 L7234 o Inaccuracy 13, —4.0~+5.9%, CV i3 3.8

A: 2—fold urine samples diluted with phospate buffer containing 5
% horse serum

B: 5—fold urine samples diluted with phospate buffer containing 5
% horse serum

C: 10—fold urine samples diluted with phospate buffer containing
5% horse serum

D: urine samples diluted with human urine

R 5t @ 0.005 mg/L @ Inaccuracy & +12.0%, CV i&
9.8%, 0.015~0.75 mg/L T® Inaccuracy i —1.3~2.6
%, CVIZ5.1% U T Tholzo MEMOHMEZARDS
Y, Hhii B 2 8RR V3T b BERAE IS
L TW7z (Table 10),

%LAN, 0.01, 0.10 B3 £ ' 0.50 mg/L @ 3 #E % # —20
CTTeHBEMRAE LA, MxiisE RE) d€h
F—-1.8~+4.0%, CVix5.3% UINTH -7 (Table
12), ¥ 72, 0.01, 0.208 X ¥ 1.00mg/L ® 3% & %
¥ —20C T 12 2 H B LG, MxiRsEizhe

(4) e
0.015, 0.15 B X ¥ 0.75 mg/L ® QC JHHF-FA# 4,
FMT48BIOT2HEMA— MV 77— NTHEL

N—12.0~+2.8%, CVIZ9.5% LINTH -7, NIZH
WE OEHERRIL, HUASHENT1IEMRERD
EZFH LB LR E T o2 EEFASNTY, CV

2R EOMEMIZ, HREBZOM (Ref) LIF LT, 1$1.5% TH o7z
Table 9. Within—day and between—day validations on analysis of blank human plasma spiked with telithromycin
Within—day variation Between—day variation (5 days)
theoretical plasma concentration (mg/L) theoretical plasma concentration (mg/L)

0.005 0.015 0.150 0.750 0.005 0.015 0.150 0.750
Mean 0.00550 0.01560 0.1532 0.790 0.00560 0.01480 0.1484 0.770
SD 0.00058 0.00055 0.0023 0.029 0.00055 0.00084 0.0083 0.016
CV (%) 10.5 3.5 1.5 3.6 9.8 5.7 5.6 2.1
Inaccuracy (%) +10.0 +4.0 +2.1 +5.3 +12.0 -1.3 -1.1 +2.6
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Table 10. Between—day variation in calibration curve parameters and concentrations of the calibration points back—calculated
from the equation for the calibration curve
Date Theoretical plasma concentration (mg/L) Intercept
, Slope 7.,

(97) 0. 005 0.010 0. 020 0.050 0.100 0.200 0.500 1.000 (x107)
17 Dec. 0.006 0.010 0.019 0.049 0.096 0.193 0.486 1.026 6.415 =-7.977
19 Dec. 0.006 0.010 0.019 0.049 0.097 0.197 0.490 1.017 6.205 —5.364
20 Dec. — 0.011 0.020 0.049 0.097 0.193 0.485 1.025 6.354 —6.372
23 Dec. 0.005 0.010 0.020 0.054 0.102 0.202 0.485 1.008 5.755 0.908
24 Dec. 0.005 0.010 0.019 0.050 0.100 0.201 0.494 1.006 5.868 —4.095
Mean . 00550 .01020 .01940 0.0502 0.0984 0.1972 0.4880 1.0164 — —
SD . 00058 . 00045 . 00055 0.0022 0.0025 0.0043 0.0039 0.0093 — —
CV (%) 10.5 4.4 2.8 4.3 2.6 2.2 0.8 0.9 — —
Inaccuracy (%) +10.0 +2.0 -3.0 +0.4 -1.6 -1.4 -2.4 +1.6 — —

Table 11.  Stability of blank human plasma spiked with telithromycin after storage for 24, 48 and 72 h at room temperature, and after 3
freeze—thaw cycles
Theoretical plasma concentration (mg/L)
Treatment Parameter 0.015 0. 150 0.750
ref. sample ref. sample ref. sample
mean 0.01540 0.0166 0.1516 0.1558 0.7780 0.786
After preparation, SD 0.00055 0.0015 0.0013 0.0036 0.0053 0.010
held for 48 h at
room temperature CV (%) 3.6 9.1 0.9 2.3 0.7 1.2
inaccuracy (%) +2.7 +10.7 +1.1 +3.9 +3.7 +4.7
mean 0.01560 0.01580 0.1454 0.1510 0.764 0.763
After preparation, SD 0.00055 0.00045 0.0055 0.0019 0.012 0.016
held for 72 h at
room temperature CV (%) 3.5 2.8 3.8 1.2 1.6 2.1
inaccuracy (%) +4.0 +5.3 -3.1 +0.7 +1.8 +1.7
mean 0.01540 0.01550 0.1516 0.1502 0.7780 0.776
After thawing, SD 0.00055 0.00058 0.0013 0.0013 0.0053 0.013
held for 24 h at
room temperature CV (%) 3.6 3.7 0.9 0.9 0.7 1.6
inaccuracy (%) +2.7 +3.3 +1.1 +0.1 +3.7 +3.5
mean 0.01560 0.01580 0.1454 0.1484 0.764 0.768
After 3 freeze—thaw SD 0.00055 0.00084 0.0055 0.0011 0.012 0.015
cycles Cv (%) 3.5 5.3 3.8 0.8 1.6 1.9
inaccuracy (%) +4.0 +5.3 -3.1 -1.1 +1.8 +2.4

ref. : reference set

(5) FRIRIMLAEH > 7 DRSO MET

TEL 800 mg % #&I 145 L 7- 8B (EEERL ) 4 Bl
IZoWT, %528 X012 BREBICERIILL 72, #0050
BERF DTSRI X 2B~ DB LT 572012,
MR A S HOA M X w00 L7z SEE 180
SEEL A oM EMIE, 4T TR LA
NTHPEMIC 10% YL LEDFEIZA SN Do 720 FRIL
%, B T2, 24, 48, T2 B L 96 KRR AEL, 4T
T Do EE L 728 A oWl e iy, FIREE 4C TRAL
72t 4C Tl Lo L 72 a It leREDZEIE 10% LUF
TH o7z, FILFE/ZZHITHE LR & ko ¥
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Table 12.  Stability of blank human plasma spiked with telithromycin after storage for 1 month at —25C and 6 months at ca. —20C
Theoretical plasma concentration (mg/L)
Treatment Parameter
0.005 0.010 0.015 0.100 0.150 0.500 0.750
mean 0.005 — 0.01440 — 0.1540 — 0.795
After storage SD 0 — 0.00055 — 0.0032 — 0.020
for 1 month at
—95C CV (%) 0 — 3.8 — 2.1 — 2.5
inaccuracy (%) 0 — -4.0 — +2.7 — +5.9
mean — 0.01040 — 0.0970 — 0.4912 —
After storage SD — 0. 00055 — 0.0032 — 0.0019 —
for 6 months at
ca. —920°C CV (%) — 5.3 — 3.3 — 0.4 —
RE (%) — +4.0 — -3.0 — -1.8 —
RE : relative errors, —: not tested
(A) B)
3.850 IS (RU72290)
35.00 \
35.00
7 30.00
30.00—E 7.067
95.003 25.00 TEL
20.00 20.00
> 3 >
£ 15.003 £ 15.00
E 6.333
10.003 10.00 a epimer
E of TEL
5.00 5.00
0.003 j 004 ) NN, MY\
3 T T T T I T T T T I I
0.00 5.00 0.00 5.00
Minutes Minutes
Fig. 3. Chromatograms of blank human urine (A) and urine spiked with telithromycin at 10 mg/L (B).
Table 13. Within—day and between—day variations in analysis of blank human urine spiked with telithromycin
Within—day variation Between—day variation (5 days)
theoretical urine concentration (mg/L) theoretical urine concentration (mg/L)
0.5 1.5 15.0 75.0 0.5 1.5 15.0 75.0
Mean 0.505 1. 405 15.49 77.0 0.552 1.448 15.30 76.8
SD 0.034 0.023 0.12 1.5 0.016 0.027 0.13 1.8
CV (%) 6.7 1.6 0.8 1.9 2.9 1.9 0.8 2.3
Inaccuracy (%) +1.0 -6.3 +3.3 +2.7 +10.4 -3.5 +2.0 +2.4

(1) FeE

su~< 75 A LEICBITA TEL B X OWEWE R
FRHOWITICE — 7 &SI E L B X7 IRPARY
Hizitoohih -7 (Fig. 3)o

(2) HANBXUHMZEBOKES

Table 13 17k L7 & 912, QC H TEL i I122 W,
F—HIZ 5 mElE L7z%4a, 1.5~75.0mg/L T Inac-
curacy 13 —6.3~+3.8%, CVI¥1.9% LNTH - 72,
E &/ T R ® 0.5 mg/L T ® Inaccuracy i3 +1.0%, CV
1$6.7% TH o 7=

HEMEIZBW T, &&BR%zD05mg/Lo
Inaccuracy ¥ +10.4%, CV i 2.9%, 1.5~75.0 mg/L

T® Inaccuracy 13 —3.5~2.4%, CV132.3% UL FTH
5720 MEMMIBVTD HEZAEEZASNT, KHm i
B2 HEEREZIVWIRD HEEHMEICEMNL T
(Table 14) .

(3) #EN

Table 15 (2R L7z & 912, FARBETET48 B LU 72
R RCE L2255/ o We i, AEEZOM (Ref) &
1Z(3[H U C, Inaccuracy i¥+1.0~+5.4%, CViI\Wg
b 3.4% DINTH o7z, Bl S 272 QC 3kl % g
24 WM S THOE L 7235%, Inaccuracy 13 — 1.3~ +0.4
%, CV X 14% YN TH o7z k% 31, Hi—
BUfEZ DR L723A D TEL IZEE T, Inaccuracy (&
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Table 14. Between—day variations of calibration curve parameters and concentrations of the calibration points back—calculated from the
equation for the calibration curve
Number Theoretical urine concentration (mg/L) Intercept
. Slope 7.,
of times 0.5 1.0 2.0 5.0 10.0 20.0 50.0 100.0 (x107)
1 0.488 0.948 2.187 5.021 9.721 20.72 47.65 101.8 69.70 5.991
2 0.489 0.987 — 5.136 9. 886 20.93 48.20 100.9 70.17 0.562
3 0.493 0.932 2.198 5.015 9.687 20.69 48.21 101.3 70.61 0.689
4 0.480 0.979 2.263 4.836 9.780 20.55 46.12 103.5 70.00 —=0.518
5 0.493 0.951 2.163 4.982 9.733 20.77 47.99 101.4 69.93 6.908
Mean 0.4886 0.959 2.203 5.00 9.761 20.73 47.63 101.8 —
SD 0.0053 0.023 0.043 0.11 0.077 0.14 0. 88 1.0 —
CV (%) 1.1 2.4 2.0 2.2 0.8 0.7 1.8 1.0 —
Inaccuracy (%) -2.3 -4.1 +10.2 0.0 -2.4 +3.7 -4.7 +1.8 —

Table 15. Stability of blank human urine spiked with telithromycin after storage for 24, 48 and 72 h at room temperature
and after 3 freeze—thaw cycles
Theoretical urine concentration (mg/L)
Treatment Parameter 1.5 15.0 75.0
ref. sample ref. sample ref. sample
mean 1.488 1.515 15.58 15.49 76.6 76.8
After preparation, SD 0.028 0.023 0.29 0.18 1.1 2.6
held for 48 h at
room temperature Cv (%) 1.9 15 1.9 1.2 1.4 3.4
inaccuracy (%) -0.8 +1.0 +3.9 +3.3 +2.2 +2.4
mean 1.495 1.527 15.32 15.81 77.5 77.7
After preparation, SD 0. 050 0.049 0.15 0.36 1.0 1.1
held for 72 h at
room temperature Cv (%) 3.3 3.2 1.0 2.3 1.3 1.4
inaccuracy (%) -0.3 +1.8 +2.0 +5.4 +3.3 +3.6
mean 1.515 1.481 15.36 15.00 76.46 75.33
After thawing, SD 0.039 0.021 0.23 0.14 0.75 0.61
held for 24 h at
room temperature Cv (%) 2.6 1.4 1.5 0.9 1.0 0.8
inaccuracy (%) +1.0 -1.3 +2.4 0.0 +1.9 +0.4
mean 1.450 1.401 15.67 15.41 78.48 76.73
After 3 freezo—thaw SD 0.039 0.030 0.19 0.13 0.75 0.75
cycles CV (%) 2.7 2.1 1.2 0.8 1.0 1.0
inaccuracy (%) -3.3 -6.6 +4.5 +2.7 +4.6 +2.3

ref. : reference set

-6.6~+2.7%, CV 13 2.1% LN TH -7z, 7z, TEL
WM Z2-25C T3 HMB L UILHRAEHZD
Inaccuracy & —6.8~+2.3%, CVi£6.1% LN TH >
7z (Table 16) . PEEHEVEE % 15 R N C 2 8 B PR A7 L
7etEOWEMIE, WREEOMLEHELT, CVIE8.1%
TH o722 PIOERREY >~ 7V 4% 20 BARIZOWT - 25
CTe AR HONWEMIE, RIGERE DM~
—41.2~+4.1%, F¥-19.2% TH - 72,

3. ®mEtkru~trs 7 HESHE (LC/MS/
MS )

RFEWMZ 7O M5 L% Fig. 412R L1z, BRETL
7eAE D A3 TEL A E IS EEY — 27 5380 5
N7=bordo7z. LaL, WEY—7 OmEd e
THROY— 7 HELD 5.8~6.7% TH Y, E=MEICIE
WEBEEZRWEETH- 72, $72, WEEWE (RU
64484) BHMEICHEY =7 RO L NR AL H o
7B, WiEY — 7 OMEIZNEERE O Y — 7 HEO
0.1% LT TH o7 (Table 17),

2) M

MEMB % Fig. 5 1R L7ze ZORE, REHRIE
=0.9986, Ny 7 HYFal—Y 3 VHORE. 1F-44
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Table 16.  Stability of blank human urine spiked with telithromycin after storage for 3 weeks and 9 months at —25C
Theoretical urine concentration (mg/L)
Treatment Parameter 1.5 15.0 75.0
ref. sample ref. sample ref. sample
mean 1.525 1.398 15.61 14.3 71.1 74.5
After preparation, SD 0.077 0.071 0.98 0.67 3.8 2.4
held for 3 weeks
at —95C CV (%) 5.0 5.1 6.3 4.7 5.3 3.2
inaccuracy (%) +1.7 -6.8 +4.1 -4.7 -5.2 -0.6
mean — 1. 460 — 15.34 — 76.20
After preparation, SD — 0.089 — 0.18 — 0.49
held for 9 months
at —95C CV (%) — 6.1 — 1.2 — 0.64
inaccuracy (%) — -2.7 — +2.3 — +1.6
ref. : reference set
Table 17. Confirmation of interfering peaks in samples for the specificity studies
Peak area
Matrix Measured Ratio of peak Percent area
(Lot no. ) sample name telith : LS. area (%)*
ehthromyem (RU 64484)**
blank 322 412 — —
A 0 ng/mL 546 462, 544 0.001180 6.7
5.000 ng/mL 6,799 387,119 0.1756 (100)
blank 0 0 — —
B 0ng/mL 516 452,263 0.001141 6.4
5.000 ng/mL 6,566 365,864 0.01795 (100)
blank 1] 0 — —
C 0 ng/mL 537 438, 026 0.001226 6.6
5.000 ng/mL 6,737 362, 509 0.01858 (100)
blank 182 0 — —
19 0 ng/mL 475 430,424 0.001104 6.1
5.000 ng/mL 6,775 371,919 0.01822 (100)
blank 0 0 — —
24 0 ng/mL 484 426,495 0.001135 6.3
5.000 ng/mL 6,736 373,774 0.01802 (100)
blank 0 0 — —
25091 0ng/mL 461 425, 880 0.001082 5.8
5.000 ng/mL 7,282 393,066 0.01853 (100)

*percent area (%) = (Ratio of peak area at 0 ng/mL)/ (Ratio of peak area at 5. 000 ng/mL) % 100

**Internal standard

—: Not calculated because IS is not used in blank

~35% TH o7
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Fig. 4. Chromatograms for specificity.
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Table 18. Within—day variation of analysis of human plasma spiked with telithromycin

Theoretical conc. Measured value Mean SD ()% RE
(ng/mL) (ng/mL) (ng/mL) (ng/mL) (%) (%)
4.617
5.364
5.000 5.148 4.980 0.285 5.7 -0.4
4.886
4. 887
95.73
99.45
100.0 95.46 97.68 1.94 2.0 -2.3
99. 28
98.48
3,041
2,975
3,000 3,021 3,024 30 1.0 0.8
3,054
3,028
SD: standard deviation, CV: coefficient of variation, RE: relative error
Table 19. Between—day variation of analysis of human plasma spiked with telithromycin
Theoretical conc. Number of analysi Mean SD (6} RE
umber of analysis
(ng/mL) 4 (ng/mL) (ng/mL) (%) (%)
5.000 15 4.710 0.580 12.3 -5.8
100.0 15 100.9 4.8 4.8 0.9
3,000 15 3,042 59 1.9 1.4

SD: standard deviation, CV: coefficient of variation, RE: relative error

Area ratio

0 T T T

T | T T | T T | T
0 1,000 2,000 3,000 (ng/mL)

Fig. 5. Standard curve of telithromycin in human
plasma.
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Studies on measuring methods of the concentration of telithromycin in body fluids

Hiroko Yamazaki”, Akihiro Tsuchida”, Atsuo Obata”, Emi Suzuki’,
Dupront A”, Coussediere D”, Pascual M H”,
and Kodo Miura”

YDrug Metabolism & Pharmacokinetics, Lead Optimization, Drug Inovation & Approval Division,
Aventis Pharma Ltd., 1-3-2, Minamidai, Kawagoe, Saitama, Japan

?Department of Pharmacokinetics, Aventis Pharma

¥Pharmacokinetics Group, Pharmaceutical Research Department, Mitsubishi Kagaku Bio—clinical

Laboratories

In order to study on human pharmacokinetics of telithromycin (TEL), sensitive bioassay method, HPLC
method and LC/MS/MS method were developed and the validation studies of these analytic methods were
carried out. As the bioassay method, agar—well diffusion method was developed using Micrococcus luteus
ATCC 9341, have high sensitivity and high specificity, as a test organism and Heart infusion agar (pH 9.0)
as a test medium. The validation studies on the bioassay method resulted in good accuracy and reliability
in the range of 0.002-0.032 ug eq/mL in human plasma and urine samples. The lower limit of
quantification were 0.002 and 0.004 ug eq/mL for plasma and urine. In HPLC method, plasma samples
were deproteinated by addition of acetonitrile and reconstituted in mobile phase, and urine samples was
diluted directly in mobile phase composition. These mixtures were chromatographed in reverse phase
conditions and detected by fluorimetry at 263 nm (excitation wavelength) and 460 nm (emission
wavelength). The limit of quantification was 0.005 ug/mL for a 300 uL aliquot of human plasma and 0.5
ug/mL for a 50 uL aliquot of human urine, respectively. The usable range of concentrations used for the
calibration was 0.005 to 1.0 ug/mL in plasma and 0.5 to 100 zg/mL in urine. As LC/MS/MS method, APCI
ionization method was employed, and mass spectrometry was conducted after separation by HPLC under
reverse phase conditions. The usable range of concentrations used for the calibration was 5 to 3, 000 ng/mL
for a 50 uL aliquot of human plasma and the limit of quantification was 5 ng/mL. The validation studies on
these methods revealed good accuracy and reliability. The results of stability studies on TEL in clinical
samples, showed that blood samples can be stored at room temperature or at 4C for a maximum of 4 hours
following collection. Plasma samples and urine samples containing TEL in clinical studies can be stored at
about —207C for 12 months and at about —25C for 6 months, respectively.



