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1. Introduction 

Rifampin, 3-[4-methyM-piperazinyl)imino] 
methyl]-refamycin SV, a semi-synthetic antibi- 
otic drug, is widely used alone or in combina- 
tion with other drugs such as isoniazid and 
pyrazinamide in the treatment of tuberculosis. 
Almost all of the LC methods published for 
rifampin (RIF) and its major metabolite 25-des- 
acetylrifampin (DRI) (see Fig. 1) utilized classi- 
cal l iquid-liquid extraction of analytes from 
serum [1 4]. Other metabolites such as 3- 
formyl-25-desacetylrifamycin SV and 3-formyl- 
rifamycin SV are negligible in the plasma of 
healthy and ill patients [3]. Only one paper 
reported the use of an ethylsilane (C2) solid- 
phase extraction (SPE) cartridge for sample 
preparation of RIF from serum [5]. There has 
been interest in this laboratory in the use of the 
recently introduced solid-phase extraction con- 
centrator (SPEC) for sample preparation of the 
drug and metabolite in serum. The unique 
configuration of the SPEC is based on a silica- 
bonded phase which is uniformly distributed 
throughout a rigid glass microfiber disc [6]. The 
disc eliminates the channeling observed in con- 
ventional SPE cartridges and allows a signifi- 
cant reduction in bed mass, resulting in a highly 
efficient SPE method. 
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In this paper, a SPEC octylsilane (C8) disc is 
reported as the sample preparation step for the 
determination of RIF and DRI in human 
serum. Recoveries of both analytes were in the 
98 99% range, and accuracy and precision 
data for the subsequent chromatographic run 
were within the 0.4 2.0'/,, and 1.2 3.9% ranges, 
respectively. A comparison of the SPEC.C8 
disc to a conventional C8 SPE cartridge 
showed increased recoveries of both analytes. 
and better accuracy and precision data, espe- 
cially at the lower serum levels (0.5 ~lg ml 'l. 

2. Experimental 

2.1. Reagents and chemicals" 

RIF and DRI powders were obtained as 
gifts from Marion Merrell Dow (Kansas City, 
MO). Papaverine hydrochloride (internal stan- 
dard) powder was purchased from Sigma (St. 
Louis, MO). Drug-free serum was purchased 
from Biological Specialty Corp. (Colmar, PAL 
and was used in the preparation of calibration 
curves and spiked serum samples. The 
SPEC.C8 discs (3ml, 15mg size) were ob- 
tained from ANSYS, Inc. (Irvine, CA), and 
the Bond-Elut brand of C8 SPE cartridges 
were purchased from Varian Sample Prepara- 
tion Products (Harbor City, CA). All other 
chemicals and solvents were the highest grade 
of commercially available materials. 
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2.2. Preparation of stock and calibration 
solutions 

samples were applied to C8 disc and C8 car- 
tridges for the sample preparation step. 

A stock solution containing RIF (1 mg ml -~) 
and DRI (1 mg ml ~) was prepared by dissolv- 
ing weighed amounts of each powder in 
dimethylformamide (DMF). In addition, a 
50 lag ml ~ papaverine hydrochloride stock so- 
lution was prepared in water. Silylated glass- 
ware was not used in this study. 

Aliquots of  the stock solution were quantita- 
tively transferred into volumetric flasks and 
diluted with acetonitri le-2 propanol (50:50, v/ 
v) to volume, to obtain concentrations of 0.2, 
2.0 and 20.0 lag ml l of  each analyte. A 0.5 ml 
portion of  each solution was then transferred 
into a disposable culture tube and evaporated 
to dryness at ambient temperature with the aid 
of a nitrogen stream. The residue was reconsti- 
tuted with 200 lal of 5°/,, ascorbic acid in 0. I N 
hydrochloric acid solution, 100 lal of  papaver- 
ine internal standard solution and 500lal of 
blank human serum. After mixing well, the 
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Fig. 1. Chemical structures of rifampin and 25-desacetylri- 
fampin. 

2.3. Sample preparation step 

The SPEC.C8 discs and the conventional C8 
SPE cartridges were conditioned for serum 
samples with 2 x 1 ml acetonitrile followed by 
2 × 1 ml 0.1 N hydrochloric acid. Serum sam- 
ples (800 lal) were added to each disc and car- 
tridge, and a vacuum was applied for 20 min. 
The analysis and internal standard were then 
eluted into 1 ml collection tubes with 5 × 100 lal 
portions of acetonitri le-methanol (60:40, v/v). 
After evaporation of the eluent to dryness at 
ambient temperature with the aid of a nitrogen 
stream, the residue was reconstituted in 300 lal 
of 0.1 N hydrochloric acid water (67:33, v/v), 
and 501al was injected into the liquid chro- 
matograph. 

2.4. HPLC conditions 

Chromatography was performed under iso- 
cratic conditions using system consisting of a 
Beckman Model 110B solvent delivery module 
(San Ramon, CA) and an ABI Model 759A 
UV/vis variable wavelength detector (Foster 
City, CA). The detector wavelength was set at 
340 nm. Data acquisition was performed on a 
Hewlett-Packard Model 3392A Integrator 
(Avondale, PA). 

The HPLC mobile phase and column used in 
this study was a modification of  the procedure 
reported by Ishii and Ogata [3]. Separation was 
accomplished on a 5-lain Spherisorb ODS-1 
column (250 x 4.6 mm i.d., Keystone Scientific, 
Inc. Bellefonte, PA) equipped with a direct- 
connect ODS guard column. The column was 
maintained at 40 _+ 1 °C. The mobile phase 
consisted of acetonitrile-0.1 M monobasic 
potassium phosphate (pH 4.7; 0.1 M) (35:65, 
v/v) and was de-aerated by sonication before 
use. The flow-rate was set at 1.2 ml min-~. 

Quantitation was based on linear regression 
analysis of peak height ratios of  each analyte 
to internal standard versus analyte concentra- 
tions. 

3. Results and discussion 

The mean recoveries of RIF and DRI from 
plasma using liquid liquid extractions were re- 
ported to be 88 and 93%, respectively [3]. It 
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Table 1 
Recoveries of RIF and DRI in Spiked Human Serum 

Analyle SPE device % Recovery RSD (%) 
(mean ± SD)" 

R1F 

DRI 

Bond-Elut C2 97.8 ± 5.2 5.3 
Bond-Elut C8 87.4 ± 5.5 6.3 
Bond-Elut C18 74.2 _+ 4.8 6.5 
SPEC.C8 99.0 ± 3.2 3.2 
SPEC.CI8AR 79.2 + 4.7 5.9 

Bond-Elut ('2 99.7 ± 11.2 I 1.2 
Bond-Elut ('8 74.{) ± 6.9 9.3 
Bond-Ehit CI8 79.5 ± 3.5 4.4 
SPEC.C8 97.8 ± 5.7 5.8 
SPEC.C18AR 73.8 ± 4.5 6.1 

:' Based on lriplicale recovery data at 0.5 and 20 lag ml ' of 
each sample. 

was of  interest in this laboratory to study the 
recoveries of  RIF and DRI from serum using 
conventional SPE and to compare the recover- 
ies to those obtained with the recently intro- 
duced disc which may demonstrate advantages. 
Based on a typical oral dose of  450 mg of  RIF 
to humans, plasma levels of  RIF and DRI are 
typically in the range 0.1 20 and 0.1 
3 lag ml ', respectively [3]. The recoveries of  
R1F and DRI from human serum were as- 
sessed for the SPEC.C8 disc and conventional 
C8 SPE cartridge using spiked samples at 0.5 
and 20 lag ml ' levels. The results shown in 
Table 1 indicate that higher recoveries for both 
analytes were obtained on the C8 disc com- 
pared to the C8 cartridge. It was of  interest to 
note that comparable recoveries to the C8 disc 
were obtained using a conventional C2 car- 
tridge. The recovery of  papaverine (internal 
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Fig. 2. Typical HPLC chromatograms of RIF DRI assa.', 
showing: (A) blank serum and (B) spiked serum using 
SPEC.C8 disc: (C) blank serum and (D) spiked serum 
using conventional C8 SPE cartridge. The internal stan- 
dam {IS) used was papa~erine hydrochloride. 

standard) on the SPEC.C8 disc was approxi- 
mately 88%. Other SPEC discs such as 
SPEC.C18 and SPEC.MP1 (mixed phase) and 
a conventional C18 cartridge were also assessed 
for recoveries of  RIF and DRI. There was no 
recovery observed for either analyte on the 
mixed-phase disc. None of  the other commer- 

Table ~ 
Accuracy and precision of R1F and 

Anal xle SPE 

DRI in spiked serum samples using C8 disc and conventional (78 cartridge 

RIF 

DRI 

Bond-Elut('8 

SPEC.C8 

Bond-Etui('8 

SPEC.C8 

" B a s e d  o n  n = 3. 

Concentration Concentration Percentage error RSD 
added, 0Jg ml l) found, (l.tg ml ,)., {accuracy) I",,I 

0.5 0.53 _± 0.11 6.1) 21 
6.0 5.74 _+_ 0.18 4.3 3 I 

10.0 10.36 ± 0.51 3.6 4.9 
0.5 0.51 + 0.02 2.0 ~9 
6.0 6.09±0.19 1.5 31 

10.0 10.04 ± 0.12 0.4 I 2 

0.5 (I.57 ± 0.08 14 14 
6.0 6.35 ± 0.12 5.8 1 tl 

10.0 10.29 ± 0.82 2.9 S.O 
0.5 0.51 + 0.01 2.0 2.0 
6.0 5.95 ± 0.16 0.8 2.7 

10.0 9.88 ± 0.15 1.2 I 5 
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cially available s tat ionary phases o f  the disc or  
cartridge were evaluated for use in the assay. 

Table 2 shows accuracy and precision data  
for spiked concentra t ions  o f  R I F  and D R I  in 
serum using both  the C8 disc and C8 cartridge 
as the sample prepara t ion step. The data  is 
generally comparable ,  but  the C8 disc is better 
at lower concentra t ions  o f  R I F  and D R I  
(0.5 ~tgml ~). 

Fig. 2 shows representative H P L C  chor-  
ma tograms  of  the R I F - D R I  assay using the C8 
disc and C8 cartridge. The c h rom a t og ra m  ob- 
tained f rom the C8 disc is slightly cleaner with 
respect to a blank serum compared  to that  
obtained with the C8 cartridge. 

4. Conclusion 

The value o f  the SPEC.C8 disc as an alterna- 
tive to the convent ional  SPE cartridge in the 
sample prepara t ion step o f  the H P L C  assay o f  
R I F  and D R I  was clearly demonst ra ted  with 

accuracy in the 0.4 2.0% range and precision 
in the 1 .2-3.9% range. 

Acknowledgment 

Financial support  f rom the Carol ina Medical 
Products,  Chapel  Hill, N C  is gratefully ac- 
knowledged. 

References 

[1] B. Ratti, R.R. Parenti, A. Toselli and L.F. Zerilli, J. 
Chromutogr., 225 (1981) 526-531. 

[2] K. Chan, Zhongguo-Yaoli-Xuebao, 8 (1987) 555 559; 
Chem. Abstr., 108 (1988) 15678z. 

[3] M. lshii and H. Ogata, J. Chromatogr., 426 (1988) 
412 416. 

[4] K.K. Manuilov and E.V. Gagaeva, Antibiot, 
Khimioter, 34 (1989) 682-684; Chem. Asbtr. III, 
208625a. 

[5] K.J. Swart and M. Papgis, J. Chromatogr., 593 (1992) 
21 24. 

[6] SPEC News, Vol. 1, ANSYS, Inc. Irvine, CA, 1993, 
Number 1, p. 1. 


