HPLC XA ZMEL B D ERE R FIAKENERE

ke, ERE, BFET, kW, £FL, HRE (HEAEMBELERLAR, L 200040)

WE: B ZLHPLC RARMEMNER DL SRERRMY O-XFTAGL S AR PARE, RAGL S HAREAK
PHBHFEREMEANE, FiE KRAMMILAFBEABET, 048 RFHTEAELERp 10mg G 3 o EH#
Ahl Bt A G, BAENARERSKR, oM2k-RERAE, 0.03ml - L™ waMss (40.5% =208, HRiA
pH £4.0) -P8 (75:25) A#sh#, &4 Diamonsil Co (4.6 mm x200 mm, 5 pm), 7#ig 1.0 mL - min™', #:B
50 C, RAMBMABEKK2TS nm, ZHEK304mm, MEHL SR 0-5FEABL S afbRE, SHHEAAMNGER
BHSRHAMNEDF AL, BR NELRTHEERO0-ZTFABL SHRMARNRHNA L0 pg- L', &5 55 0-
FFEEL S A £1.0~600.0F1.0~300.0 pg- L' REAMAARE; £BREMNTHARN, BAHKEERD AT
5%; ABHLS0EABAFREL SNl THE SN EREHFLAHA: ¢, (22£1.0) F (1.92£0.9) h, p,,
(350.4£66.0) # (339.0£73.2) pg- L™, 1, (6.921.8) #= (6.8 £1.8) h, AUC,, (3953 £1550) # (37032
1310) pg-h L' P O-XFABL $H LR HHFERAKA: 1, (3.4£17) # (3.0£15) h, p,, (51.5%
20.7) #= (50.2£19.4) pg-L7", 1, (7.8£2.0) F= (7.5£1.8) h, AUC,, (744 £200) #» (691 +141) pg-h-L™";
WL 3 oEARA GRS ENA A EAGS SHEN (106.4£16.4)%, R 0-XFAHLSHEH (107.5£17.2)%, &
B AIWHPLC RAEZHK, A4, NALREUHF IV UL SOEHBRAFPEL SR HERFAHN,

K@i dmwL %, 0-LFARD S, AaukMe gk, AKEhFaHl
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Determination of Tramadol in Human Plasma by HPLC with Fluorescence Detection and Its Application to

Bioequivalence Study

ZHANG Liang,DAO Yi-jun,LI Zhong-dong*,ZHANG Yi,SHI Xiao-jin,ZHONG Ming-kang( Departmen of Pharmacy,
Huashan Hospital , Fudan University ,Shanghai 200040, China)

ABSTRACT: OBJECTIVE To develop a HPLC-fluorescence method for determining tramadol (TMD ) and the active metabolite O-
demethyltramadol( ODT) in human plasma and to study pharmacokinetics and relative bioavailability of tramadol tablets in healthy
Chinese volunteers. METHODS A single dose of 100 mg tramadol orally disintegrating tablet and reference tramadol tablet was given
to 20 healthy male volunteers according to a randomized cross-over design. The concentration of TMD and ODT in plasma was
determined by HPLC with fluorescence detection after liquid-liquid extraction. A reverse phase C 5 column( Diamonsil, 4. 6 mm x 200
mm, 5 pm)was used. The mobile phase was borax buffer (0. 03 mol - L', containing 0. 5% triethylamine, pH 4. 0)-methanol(75:

25), and was delivered at 1.0 mL + min~'. The column temperature was maintained at 50 C. Fluorescence detection wavelength was
set at 275 nm( excitation) and 304 nm( emission). The pharmacokinetics and bioavailability were studied. RESULTS The linearity of
TMD and ODT were 1.0 ~600.0 and 1.0 ~300.0 pg - L™", respectively. The quantity limit of TMD and ODT both were 1.0 pg

L"'. Intra- and inter-day precisions were both less than 5%. The TMD pharmacokinetic parameters of tested and reference tablet were
ton(2.2£1.0)and (1.940.9) h, p,. (350.4 £66.0)and (339.0+73.2) ug - L', 1,,(6.9 £1.8)and (6.8 £1.8)h, AUC,,
(3953 £1550)and (3703 £1310) ug * h » L™". The ODT pharmacokinetic parameters of tested and reference tablet were t,,,
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(3.4£1.7) and (3.0£1.5) h, p,,, (51.5£20.7) and (50.2 +19.4) pg-L™", 1,,(7.8 £+2.0)and(7.5 £ 1.8) h, AUC,_,
(744 £200) and (691 +141) p,g-h-L". The relative bioavailability of tested to reference tablets calculated by TMD and ODT was
(106.4 £16.4)% and (107.5 £17.2)% respectivel. CONCLUSION A sensitive and accurate HPLC method was developed. The
comparative bioequivalence study demonstrate that the two preparations are bioequivalent.

KEY WORDS: tramadol hydrochloride; O-desmethyltramdol; HPLC ; bioequivalence

T4 (tramadol hydrochloride, TMD) £
AP TR EES, KERERNTH T 2K,
MBHETRAN S DREOERE; Bk
ZIUHN S-RERRMIREE, NI MRRLE K EH
FEM. TMD RIF&FT . EFSBHRRE, ITX
Wi, Y EERRE R ERRK. BATEM
e B 8 A 2%+ TMD R EE R Y 0- % F &
5% (0-Desmethyltramdol, ODT) #JJkA HPLC
GO LC-MS/MS 3£, A XK R A HPLC
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L1 %% 557

ZiA R TMD DA b (LA 50 mg,
5 DVO40501, HigEMRHAHRAT); SHH
f: TMD f (#F %, HH 50 mg, #it%5 041203,
AHEARBEAAERAT). WH G TMD X
i (LBERHARAERLAR, S8 >99%); ODT
% H & (Toronto Research Chemicals Inc. , & & >
98% , #t5 1 -SHG -84 - 1), WizY: FILHEKR
(LG EMHRRER, SE>9%, #5
10084-0101) , 7. HE A @G, LB, WE.
WER . BRER N AMATEE, KK,
L2 (LESHH

Waters2695 %% M A8 6 121 & Waters 2475 %
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BT ¥EW (BT Mettler Toledo); WinNonlin it
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L3 KBAR

WEABRABERESE, F8 (220:1.6)
% B (171.8 +4.6) om, fAE (65.8 £4.3)
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BEZERERES,
L4 £HFERORERE

FARFHAFEAY B SR GARRIT, 20 4%
REEHIAEZE 2 4, B4% 10 A, 43RAZR
HFFS A KEET 1 d AERERE, B
12 b, 200 mL R FF7K3% AR 100 mg TMD [ B3R F
™™D £, FRZ55 1.0, 1.5, 2.0, 2.5, 3.0, 3.5,
4.0, 6.0, 8.0, 10.0, 12.0, 16.0, 24.0, 36.0 h,
FKED 5 mL, BFRLAET, B0 10 min (4
000r-min™"), AEMAE, F-20 CRKMRER
W, 1 AR RS, ERER.
1.5 %+ TMD fo ODT # il &
L5.1 FEHEE BHRR TMD 38 5 10.00
mg, MEEEBEZE 10.00 mL, BHFEL &R
(1g-L™"), #¥mKk#®BH 01, 1.0, 10.0,
50.0 mg + L' BRIV MAR M THEMR; Fm AR
ODT ¥tH& 4 1. 00 mg, fNH EEFHHZE 10.00 mL, 75
PREI W (100 mg - L7'), JFAARBRO.1,
0.5, 10.0, 50.0 mg - L™" RFIMKE A4RAE LAER
FBERIEILK /R 10.00 mg, MNP EHREZR 10
mL, BN EW (1 g L7, MAHER 14
mg + LT BN TAEW; WaMEmE: L8FK
Biel, 0.03 mol + L™ [UEREL 4N ( Na, B, 0,-10H,
0), A 0.5% =2k, FBEERM pH £4.0, K
WRALIERE, EofiE. LRBRANE4 CkME
RHEo
1.5.2 & faigH. Diamonsil Cy (4.6
mm x 200 mm, 5 pm), FBHAH: WHHEE R K
(0.03 mol - L' JUBMERGN, pH 4.0) -HEE (75:
25), ME L.OmL » min™", HR 50 C, HIAHEM
Bk BMEEKA, =275 om, REEK A, =304
1.5.3 Mm#FHSMTLHE HHERIULK 1.0 mL
E 15 mL BRHEHELER, MAAN LEBR
25 uL, WHE 10 s, HOANERZE Wik 0.5 mL (pH
12.4), i®HE30s, MAZEES mL, JWEE 1 min,
Bl (10°C, 5500 - min~') 10 min, FABEEK
BRI EECBTS—TEN 15 mLRERN, WA

REZFERE 2008 47 BB ER 13




0.05 mol + L™ Hi#% 150 pL, #&HE 1 min, B> (10
C,5500r mn™") 10 min, E FEZE, W
TR 80 wl #H,

1.5.4 fREMEHHE KEEREEFHMK
FTMD, OTD X # &%, 32| TMD 1 0TD FHE
WEAMRI 1, 10, 50, 100, 300 F1600 g« L™
Fil, 5, 25, 50, 150 1300 pg - L™ YA M 3%
RS REES., -20 C, #LHERF. BUERIM
WHER, % “1.5.37 WTMAEREE, 8KE
BT AR, ieREiERE, 25 L TMD
ODT W5 55 NARIE B ) H B3 7 & B BV 4T
AR (RE 1/X), FREY, TMD M
YWEE 1.0 ~600.0 pg - L' AR RGEMRXRER
(r=0.998 6), ODT MZ5¥kEE7E 1.0 ~300.0 pg -
L' AEREAHEE (r=0.9983), TMD #1 ODT
HREERBHN L0 pg - L7 (FRE=5),
L6 7 ke

L6.1 HELEME £ 1527 AEXGTH
BHaikE, LA 1, TMD, ODT MIEHEE/R (KN
=) R EEHE4 5] 14.3, 5.9 fi1 16.0 min,
%53 HPLC %643 #7, #iiA4E TMD, ODT M+
WIRAX 3 A HH e 1 B A 39 6 P TR P R B T
RHARB RS AR S, AR ERL
R REEZRR, FOE TR IR U e
B,

A

10 15 20
¢t/ min

0 5 10 15 20
¢t/ min

Bl #®m#%% (TMD) fO-£F Xk 5% (0DT) M
¥ # &ty HPLC B

A-ZHIN¥E; B-FEME; C-BAF3 b m¥; 1 -O0DT; 2 - MM
%; 3-WiR

Figz. 1  HPLC Chromatograms of tramadol hydrochloride

(TMD) and O-desmethyltramdol (ODT) in plasma
A -blank plasma; B - quality control plasma; C - a plasma sample 3 h after a
single oral dose of 100 mg TMD; 1 -ODT; 2 - TMD; 3 - internal standard

1.6.2 FEREE RBEEREETSHMOLEN
TMD, OTD XM G, 5% TMD fl OTD Fig ¥

EZ 2 24 2008 4R T FIE 43 B 13

BEZMRI% 2, 250 0500 pg + L' 12, 120 F1250
pg c LR EEH (QC) mMEH&, #
“1.5.3” BUFHMIFERE, B—WKEHTOHAE
ST, EEENES d, RELHKRERZ, TE
QC BRI BIRE, ¥ QC AW E L RITE
B EN., BEEEE, ARSD (%) &&.
ERIEL,

®1 NEHEFTIMD RODT EARBHKEEE .n=6,
xts

Tab.1 Precision of TMD and ODT in plasma. n =6, z s

Added Intra-day precision Inter-day precision

Analyte
/ng - L' Found/pg - L-! RSD/% Found/ug-L-' RSD/%

T™MD 2 2.19+0.04 1.98 2.23£0.06 2.47
250 225.2£1.78 0.79 233.5:10.26 4.39
500 457.7 £4.58 1.00  457.528.14 1.78
oDT 2 2.08 0. 10 4.68 2.00£0.11 5.47
120 134.8£1.51 L12 133.4 £5.75 4,31
250 237.0£2.83 119  242.8:7.87 3.24

163 ERERR K. . H3IITEBEREN
QC PR M BERE “1.5.3” BT HIFERIME, B—
YRBEHEAT 6 BEARSMT, AR4E H bR, TR
QC PSR TIRIR B . T3V B 5 S L VR B Y
P DR iR IR, SR E 2,

F2 mEHET TMD K ODT HEWE . n=6, xts
Tab.2 Recovery of TMD and ODT in plasma. n =6, % £s

T™MD opT
Added Recovery RSD Added Recovery RSD
/pg L1 /% /% /pge L1 /% /%
2 111.25£2.75 2.47 2 99.94 +5.53 5.53
250 93.42+4.10 4.39 120 111.18 +4.79 4.31
500 91.49+1.63 1.78 250 97.11 £3.15 3.62

1.6.4 Mm¥EFEHBEERE BUL. P, &34
FREWE K QC ArMEmEE, F -55 CH#fF, /4AlE
IRRAETERT, %80, 1, 4 A, URED 3 ME%K
BEBIERE, GREV, MEFEREERE
BEt, K. 7. B3I NMHEEERER QC FriE A
# “1.5.3" TR FERE, BEEBRRBAL
AfteeRsh, 2RO, 24, 48 hllE, 4RE
B, Im3RALIERE SRR RIFRE .

L6.5 mMAEHESNESREHEH WE mFE
i, BREN—-RINERR, HBETHER. P,
B3ANRERE (DEA) B QC R, RELH
PR, KRB QC B RAKRMFERMIKE, &
QC 5% RSD<15% A, XM HEHEH 4%,
1.6.6 FiEHETE RASEEITHE AUC, MH
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MAUC,_ . 8; DR BERE:, miNmam ke
R 15 b0, RRSEIIME, ISR H
MZ H I3 % TMD 1 ODT # AUC,, HEABX A4
MIFIBE, %3 BT A5 B8 4T 7 2 434 A0 DL 1
%, 90% W{5MR%%,

2 5 R
21 nREER

20 4 f RS2 1K BIK po 100 mg TMD J5 #y
TMD #0 ODT -4 ify 257 FE - ] th 2% LI 2, P
2ATLAE G, B2 S I i R P S TMD
A1 ODT A9 B Vi F 34 7E A IR A R S FET A

450

1001 -
3501 ff
30014 I A
= 25014, )
¥ 200{f
2 1504 =1 .
"
g 60
g
o) io j
- 40
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2044 ‘—\E*

pug-I

—————

—
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h

B2 204 %## po2 #HH A E TMD fn ODT 4y T34 o %%
K- B &
A-HMMDE; B-0-XTEHDE; & - ZiHA; & - B

Fig. 2 Mean plasma concentration-time curves of TMD and

ODT in 20 healthy volunteers afier oral administration of two

formulations
A-TMD; B-0DT; 4 —test; - - reference

22 HHFHK

# 20 £ 21X & poTMD 323 i) 37 F1 5 L il 71
100 mg /5 TMD 1 ODT ff 25k - [ 5 81 A 3+
BOLE, HFEADH¥SHNES,
3 204 %K # 27 E po TMD 100 mg 5 TMD #= ODT #
FEAGFESHE . n=20, x5
Tab.3  Main pharmacokinetic parameters of TMD and ODT
after a single oral dose of 100 mg TMD tablets in 20 healthy

volunteers. n =20, x +s

Tested formulation Reference formulation

Parameters
TMD oDT TMD ODT
P g * L1 350.4£66.0 5152207 339.0+73.2 30.2:19.4
Lmae/h 22410 34417 19209 3.0:L5
H/h 6.9+1.8 78420 6818 7.5:18
AUCo/pg-h- L' 395341550 44 £200  3703+1310 691141
AUCqo/pg-h-L-! 41391780 7824196 38551483 720131
F/% 106.4+16.4  107.517.2
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109.7) . TMD RHEHABY ODT (K45 Ry £ W
2 R BAR M ERUE
2.4 FRENAE

0 AEEZAELENBAHAG, THERR
B o

3 4 i

ARBTESE IR ER FE T IR AR
AMHFRTACHE, FFEIE/RAMIRE HPLC 985
s, BABREMREEME B, TMD 1
ODT WK EBMBHI N 1.0 pg - L' (EBMH =
5), 5 LC-MS/MS #4845, thD % —AMAEY)
MAEEZRBERO—1Y), ATEEHTEESS
SRR M L E R, B LUE I £ I R
KR FE ., ODT 2 TMD M — Ak 15 AR i
Y, SMEZEEESKEMS, EHILFERFR
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