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Summary

A rapid and sensitive high performance liquid chromatography
(HPLC) method with DAD detection for the determination of
tramadol in human plasma in two different solvent media was
developed. The sample preparation from plasma was made with
a simple liquid-liquid extraction procedure using ethyl acetate.
The extraction with ethyl acetate yielded good response. The
recovery values of tramadol from plasma were found to be 97.7%
for methanol medium and 94.7% for water medium. The calibration
curves for both media were linear (r >0.9942 for methanol medium
and 0.9917 for water medium) in concentration range of 0.5-40
g mL™L of tramadol. The limit ofquantzfzcatlon (LOQ) values
of the method for plasma samples in methanol and water medium
were 0.35 and 0.55 ug mL™L, respectively. Limit of detection
(LOD) values in methanol and water medium were 0.20 and 0.30
g mL™L, respectively. The developed method in this study can
be directly and easily applied for the determination in both media
of tramadol in human plasma. Furthermore, the results were
compared with those of the rabbit plasma samples in methanol
obtained from the previous our study.
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Insan Plazmasinda iki Farkl Céziicii Ortanunda Tramadol’iin
Tayini icin HPLC-DAD Y onteminin Gelistirilmesi ve
Validasyonu

Ozet

Insan plazmasinda tramadoliin iki farkli goziicii ortaminda tayini
icin hizli ve duyarli DAD dedektorlii yiiksek performans sivi
kromatografi (HPLC) yontemi gelistirildi. Plazmadan numune
hazirlama etil asetat kullamilarak basit bir siv1-s1v1 ekstraksiyon
islemi ile yapildi. Etil asetat ile ekstraksiyondan iyi bir cevap
alindi. Plazmadan tramadoliin geri kazanim degerleri, metanol
ortamu icin % 97,7 ve su ortami icin % 94, 7 olarak bulundu.
Her iki ortam igin kalibrasyon egrileri (metanol ortaminda r =
0,9942 ve su ortaminda r = 0,9917) tramadoliin 0,5-40 ugmL'
derisim araligimda dogrusaldir. Metanol ve su ortaminda plazma
numunelerinin LOQ degerleri sirastyla 0,35 and 0,55 ugmL dir.
Methanol ve su ortaminda LOD degerleri sirastyla 0,20 and 0,30
ugmL'l dir. Her iki ortamda insan plazmasinda tramadoliin tayini
icin bu ¢alismada gelistirilen yontem dogrudan ve kolay olarak
uygulanabilir. Ayni zamanda, sonuclar daha 6nce yapilms olan
metanollii ortamda tavsan plazmasindan elde edilen sonuglar ile
karsilagtirildi.

Anahtar Kelimeler: HPLC-DAD yontemi, tramadol, plazma

Received  : 01.02.2007
Revised : 08.06.2007
Accepted  : 22.06.2007
INTRODUCTION

Tramadol (Fig. 1) is a centrally acting analgesic agent
that has been shown to be a synthetic analogue of
codeinel. It is metabolized by the cytochrome P450
enzyme system in the liver to form 11 metabolites of
which M; (O-desmethyltramadol) predominates and
possesses analgesic properties?. It has been used since

1977 for the relief of strong physical pain3. Several
methods for determination of tramadol content in
pharmaceutical preparations and plasma have been
reported. These include capillary gas chromatography
45, capillary electrophoresis®, voltammetry”, gas chro-
matography-mass spectrometry (GC-MS) method®?,
Chiral- high performance liquid chromatography

(HPLC) method10.11, HPLC method with UV
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Figure1. Chemical structure of tramadol.

detection12-18, fluorescence detection1920 or electro-
chemical detection?! and spectrophotometric
methods?224, We previously investigated determina-
tion of tramadol hydrochloride in medical ampule
dosage forms by using UV spectrophotometric and
HPLC-DAD methods in methanol and water media2>.
In this study, our aim was development and validation
of an HPLC-DAD method for determination of tram-
adol in human plasma in two different solvent media.
It is shown that the proposed method has fairly good
recovery in two different solvent media for determi-
nation of tramadol in human plasma. To our knowl-
edge, there is no investigation in the literature of an
HPLC-DAD method for determination of tramadol
in human plasma for both methanol and water solvent
media. The results obtained from the HPLC-DAD
method for the two different solvent media in human
plasma were compared. The results were also com-
pared with the data of our previous report2¢ described
for rabbit plasma samples in methanol solvent medi-
um.

MATERIALS and METHODS
Materials and Reagents

Tramadol standard was kindly provided by from
Griinenthal (Aachen, Germany) and Abdi Ibrahim
Ilag San. and Tic. A.S. (Istanbul, Turkey). Purity of the
tramadol was tested by checking its melting point
(181°C), UV, 'H-NMR and '3C-NMR spectra. No
impurities were found. All other chemicals were
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analytical grade and HPLC grade (Merck, Germany).
Plasma samples were obtained from Blood Central
of Faculty of Medicine (Ataturk University, Erzurum-
Turkey).

Instruments

A chromatographic system was used that consisted
of the following: a Thermoquest Spectra System P
1500 isocratic pump coupled with a Spectra System
UV 6000 LP photodiode array detection system and
a Spectra System AS 3000 auto sampler. The detector
was set to scan from 200 to 800 nm. The eluent was
detected with UV detector at a wavelength of 218
nm, which was the wavelength used for quantification.
The HPLC system was controlled by a SN 4000 system
controller.

Chromatographic Conditions and Optimization

A 300x3.90 mm LD. Phenomenex Bondclone reversed-
phase Cig column with a particle size of 10 um was
employed. The HPLC system was operated at 30°C.
The monitorization of the HPLC system and data
collection was obtained with Chromquest software.
The flow-rate was set at 1 mL min"!. The injection
volume was 25 uL.

The 0.01 M phosphate buffer was chosen because it
was sufficient in concentration to avoid from peak
tailing. The mobile phase used consisted of acetoni-
trile-0.01 M phosphate buffer (25:75, v/v) containing
0.1% triethylamine. Filtering of mobile phase was
achieved through a 0.47-um nylon membrane filter.
The mixture was degassed ultrasonically before use.
The pH of the mobile phase was adjusted to 3 with
H;PO, and the solution was prepared fresh daily. pH
3.0 was selected as the pH of the mobile phase, giving
the best area count for the drug with the least band
tailing. Retention time for tramadol in these conditions
was determined as 5.82 min for our HPLC-DAD
system as shown in Figures 2 and 3.

Using the parameters optimized, system suitability
parameters were calculated: capacity factor (k') 1.08,
plate count (N) 3089 and plate height (H) 9.71.103







