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Simultaneous Determination
of Dexamethasone, Dexamethasone
21-Acetate, and Paclitaxel in a Simulated
Biological Matrix by RP-HPLC: Assay
Development and Validation

Navin Goyal,' Amin El Achchabi,” Eugene Goldberg,”
and Guenther Hochhaus'

"Department of Pharmaceutics, College of Pharmacy, University
of Florida, Gainesville, Florida, USA
*Department of Material Sciences, College of Engineering, University
of Florida, Gainesville, Florida, USA

Abstract: A simple and accurate reversed-phase high performance liquid chromato-
graphy method was developed and validated for the simultaneous determination of
dexamethasone, dexamethasone 21-acetate, and paclitaxel in simulated biological
matrix. Triamcinolone Acetonide was used as the internal standard (IS). A one step
liquid—liquid extraction with ethyl acetate was used for sample cleanup. A gradient
elution on a C_g column with acetonitrile and 0.1% o-phosphoric acid in water was
employed to get a cleanup baseline and efficient separation of the three chemical
entities. Dexamethasone and dexamethasone 21-acetate were observed at 254 nm
and paclitaxel was observed at 228 nm. The method was highly selective and the cali-
bration curves were linear over the range of 0.25-10.0 wg/mL with a 12 min chroma-
tographic run time. The assay method was validated in terms of accuracy, precision,
absolute recovery, freeze-thaw stability, bench top stability, and reinjection reproduci-
bility. The lower limit of quantitation was 0.25 wg/mL for all the analytes. The intra
and inter-batch precision and accuracy were found to be well within acceptable
limits (<15%). The assay is simple, reliable, and fast and is deemed suitable for
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application to in vitro release rate studies of these drugs from implantable devices, as
well as to their in vivo pharmacokinetic studies.

Keywords: HPLC, Assay validation, Dexamethasone, Dexamethasone 21-acetate,
Paclitaxel, Simulated biological matrix

INTRODUCTION

Glucocorticoids have been long used for their potent anti-inflammatory and
immunosuppressive properties. Some of the most commonly prescribed glu-
cocorticoids for systemic use include prednisolone, methylprednisolone,
triamcinolone, and dexamethasone.!'! Dexamethasone shows the highest
anti-inflammatory activity among these steroids and is used systemically to
treat acute and severe inflammatory, immunological, and allergic
disorders.””! However, these drugs are also associated with some unwanted
side effects on long term systemic use. Hence, localized drug delivery is a
favorable option for such drugs. One of the recent uses of dexamethasone,
owing to its immunosuppressive action, is in implantable devices such as
stents. Delivering dexamethasone from the stents itself rather than by oral
administration is useful to minimize the systemic side effects. The prodrug
dexamethasone 21-acetate can be coated on the stents.

Paclitaxel is another drug that is used for the prevention of restenosis of
stents. Originally used as an anticancer agent, paclitaxel is a novel anti micro-
tubule agent isolated from the bark of the Pacific yew tree, Taxus brevifolia.
Paclitaxel has been administered for the treatment of breast cancer, ovarian
cancer, non small cell lung cancer, and melanoma.[> ! Recently, paclitaxel
has been used to prevent the occurrence of restenosis after angiographic pro-
cedures. Dexamethasone eluting stents have been used in clinical studies to
evaluate its effect on restenosis after stent implantation.!®=! Similar clinical
trials involving paclitaxel eluting stents have also been conducted to study
the effect of paclitaxel in restenosis prevention."'>'" Both these drugs have
resulted in better angiographic outcomes. The clinical studies suggest that
dexamethasone and paclitaxel may play an important role in the inhibition
of the polymer induced inflammation in this era of drug eluting stents.
There are commercially available drug eluting stents (DES) with dexametha-
sone (Dexamet® Abbott Laboratories) and paclitaxel (Taxus® Boston
Scientific).

However, these drugs have been used separately in these DES. In order to
improve efficacy, it might be possible to design stents eluting two or more
drugs with different mechanisms of action at the same time. With multiple
drugs incorporated in the DES, the effect of one drug on the release of the
other needs to be assessed. The simple HPLC assay described here is
developed for conducting the release rate studies of dexamethasone-21-
acetate and paclitaxel (Figure 1) from polymer coated endoluminal stents.
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(a) (b)

Figure 1. Chemical structures of (a) dexamethasone, (b) dexamethasone 21-acetate,
and (c) paclitaxel.

Upon release, dexamethasone-21-acetate, the prodrug used in these stents is
converted to the active moiety dexamethasone making it imperative to
monitor dexamethasone as well. A simple, sensitive, and economical analyti-
cal technique is therefore required for the simultaneous detection of these
drugs to assess the performance of the DES designed.

There are numerous reports on LC-MS and LC-MS-MS assays for the
estimation of paclitaxel from various biological matrices."*'*! Most of
these assays have been employed for in vivo pharmacokinetic or tissue distri-
bution studies of paclitaxel. Though other analytical techniques have also been
employed,"*! HPLC methods provide an economical means for the satisfac-
tory determination of paclitaxel in the plasma and other biomatrices.''>~2"
Some of these methods showed high sensitivity and selectivity. Similarly a
number of HPLC assays have been published in the past for dexamethasone
as well. Many of these methods involve solid phase extraction, chemical deri-
vitization, or cumbersome sample cleanup procedures.*! =2

Mass spectroscopic assays are generally highly sensitive and selective as
compared to the HPLC-UV methods but are rather expensive. Hence, for the
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present release rate studies we opted for a cost effective HPLC-UV approach.
Though assays on both dexamethasone and paclitaxel are widely reported sep-
arately, there are no reports to date for their simultaneous estimation using
HPLC-UV. Therefore, it was necessary to develop and validate a simple,
precise, and reproducible assay method for the quantification of dexametha-
sone, its prodrug dexamethasone-21-acetate, and paclitaxel for evaluating
the performance of DES designed in house.

EXPERIMENTAL
Chemicals

Paclitaxel was obtained from LC Laboratories, Woburn MA USA. Dexa-
methasone, dexamethasone 21-acetate, triamcinolone acetonide, and bovine
serum albumin (BSA) were obtained from Sigma, USA. HPLC grade aceto-
nitrile (ACN), ethyl acetate, and phosphoric acid were purchased from
Fisher Scientific, USA. Triple distilled water was obtained from an in house
water distillation unit. All other chemicals used were obtained from Fisher
Scientific, USA and were of analytical grade.

Equipment

The analysis was performed on an Agilent 1100 HPLC system (Agilent Tech-
nologies, Inc. USA) comprised of an Agilent 1100 series thermostated auto
sampler, quaternary pump, degasser, and UV-DAD-detector. Data acquisition
and analysis were performed using HP chemstation Software Rev A.10.01 run
on an IBM computer.

Chromatographic Conditions

Chromatographic separation of the analytes and internal standard were
achieved using gradient elution on a C_;g column (3.5 pum, 4.6 x 50 mm,
Waters’ Symmetry®) fitted with a precolumn filter at 1.25 mL/min flow
rate. Mobile phase consisted of 5% acetonitrile in water as Solvent A and
80% acetonitrile in water (0.1% phosphoric acid) as solvent B,
respectively.

During each run solvent, B was increased from 35% to 70% in 6
minutes and then brought back to the initial conditions. The run time was
12 minutes. The auto sampler was set at 4°C. The analysis was performed
at room temperature 25°C (+2°C) and the UV detector was set at 254 nm
and 228 nm.
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Sample Cleanup Procedure

The sample cleanup involved a simple, single step liquid-liquid extraction
(LLE) with ethyl acetate. To 200 pL of bio-matrix (or blank, calibration
standards, or quality control standards) 10 pL of IS was added in an
eppendorf tube. This mixture was extracted with 1000 pL of ethyl acetate
on a vortex mixer for 60 seconds. This was followed by centrifuging the
samples at 8000 rpm for 10 min. The organic layer was transferred to a
glass tube and dried in a speed vacuum concentrator (Jouan Inc). The dry
residue was reconstituted in 200 wL. of reconstitution solution (a 1:1
mixture of solvents A and B) and 50 pL of this was used for injecting onto
the HPLC column.

Standard Solutions

The primary stock solutions (I mg/mL) of dexamethasone and dexametha-
sone 21-acetate were prepared in methanol while paclitaxel stock solution
was prepared in acetonitrile. The primary stock solutions were diluted with
acetonitrile to get working stock solutions of 25 (WS-1), 100 (WS-2), and
500 pg/mL (WS-3) concentrations. These working stock solutions were
used to prepare the analytical standards (AS), calibration standards (CS),
and quality control samples (QC).

The analytical standards at 0.25, 0.5, 1, 2, 5, and 10 ng/mL were
prepared by diluting the working stock solutions with reconstitution
solutions. A solution of BSA in PBS (4.4 g per 100 mL) was used as the
simulated bio-matrix for the present study for preparing CS and QCs.
Quality control samples at the concentrations of 0.5, 2, and 10 pg/mL as
low, medium, and high concentrations were also prepared similarly.

Triamcinolone acetonide was used as the internal standard. The standard
and quality control samples were spiked with 10 wL of IS working stock
solution (100 pg/mL) to yield a final concentration of 1 pg/mL.

Method Validation

The assay method was validated for three days in terms of system reprodu-
cibility and selectivity, lower limit of quantitation (LLOQ), limit of
detection (LOD), linearity, absolute recovery, accuracy and precision,
freeze thaw stability, dry residue stability, and bench top stability.

Linearity, Limit of detection, Limit of Quantitation

The linearity for each analyte was checked with calibration curves obtained by
linear least square regression. The calibration curves were weighted according
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to Y ", such thatn = 0, 1, or 2 and Y is the observed peak area ratio. Residual
analysis indicated that the weighting factor of (1/ Y?) provided the best fit of
the calibration curves. The LOD was defined as the lowest concentration of the
analyte that had an S/N ratio > 3. The LLOQ was defined as the lowest con-
centration of the analyte that could be analyzed with predetermined accuracy
and precision.*®

Recovery, Accuracy and Precision

The recovery of each of the analytes was determined by comparing the peak
area ratios of the analytes to IS after liquid-liquid extraction to those from the
analytical standards.

The accuracy and precision for the method was determined by using the
quality control samples, (low, medium, and high) run in five replicates on 3
different days and were reported in terms of % bias. This was calculated for
intra-day as well as inter-day deviation. This % bias was calculated as follows:

%Bias = (observed conc. — nominal conc.) x 100/nominal conc.

A one way analysis of variance (ANOVA) was used to calculate the inter
and intra batch precision in terms of % RSD.

RESULTS AND DISCUSSION
Method Development

The sample cleanup procedure had to be optimized to suit the three analytes and
the internal standard. Liquid-liquid extraction (LLE) procedures with various
solvents like t-butyl methyl ether, ethyl actetate, and methylene chloride were
widely reported in literature for dexamethasone and paclitaxel.”’~>*! Hence,
sample cleanup procedures using different organic solvents were tried to
improve the recovery and to minimize interference from the matrix. Use of
t-butyl methyl ether gave an unknown peak that interfered with the analytes
and the absolute recovery was only about 35% for all the analytes. Therefore,
ethyl acetate was tested and was found to improve the recoveries to about
55% for dexamethasone and dexamethasone 21-acetate and 45% for paclitaxel
with consistent reproducibility, and there were no interfering peaks. Hence,
ethyl acetate was selected for the present assay method.

During the LC development, isocratic as well as gradient flow was tested.
The isocratic run was unable to separate the three analytes under consideration.
Also various columns were used and a C_;g column gave the best separation
with gradient flow. The gradient flow was adjusted further to prevent the inter-
ference of an impurity peak (Figures 2—3). At the current flow rate and gradient,
excellent separation was observed with good peak shapes. No other endogenous
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Figure 2. Representative chromatograms at 254 nm showing specificity of the assay,
(a) processed blank simulated bio-matrix and (b) bio-matrix spiked with 0.50 pg/mL
of dexamethasone and dexamethasone 21-acetate.
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Figure 3. Representative chromatograms at 228 nm showing specificity of the assay,
(a) processed blank simulated bio-matrix and (b) bio-matrix spiked with 0.50 pug/mL
of paclitaxel.
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or exogenous peaks were observed interfering with the assay. Dexamethasone
and dexamethasone 21-acetate showed better absorbance at 254 nm and that
for paclitaxel was at 228 nm. Thus, the analytes were simultaneously detected
at two different wavelengths using the diode array detector (DAD).

Assay Validation

The system reproducibility was assessed by injecting each of the analyte
standards in triplicate. The variation in the peak area ratios for each of the
three analytes was less than 5% at all concentration levels. This indicated
that the system yielded reproducible data. Absence of interfering peaks in
the region of interest is defined as specificity of the assay method. This was
verified by observing the chromatograms of blank BSA solution, BSA
solution spiked with internal standard, and analytes. The chromatograms are
shown in Figures 2—3.

Linearity, Limit of detection, Limit of Quantitation

The calibration curves on the three days of validation were linear over the con-
centration range of 0.25-10.0 pg/mL for each of the analytes. The LOD for
dexamethasone and dexamethasone 21-acetate was found to be 0.15 pg/mL
and that for paclitaxel was 0.1 pg/mL. The LLOQ for all analytes was
0.25 pg/mL (%CV < 20). The slope, intercept, and the coefficient of determi-
nation values for the calibration curves are given in Table 1. The retention times
(RT) for dexamethasone, dexamethasone 21-acetate, paclitaxel, and internal
standard triamcinolone acetonide were 2.9, 5.4, 7.2, and 3.5 min, respectively.

Accuracy and Precision

The results for the accuracy and precision parameters are displayed in Table 2.
The intra and inter-batch variability were within the acceptable limits of

Table 1. Summary of linearity parameters for the calibration curves (y = mx + ¢)
during assay validation

Analyte ? Slope Intercept”

Dexamethasone 0.99 0.2816 + 0.007 —0.0055 + 0.001
Dexamethasone 21-acetate 0.99 0.2381 + 0.008 0.0171 4+ 0.001
Paclitaxel 0.99 0.4054 + 0.021 0.0305 4+ 0.005

“Mean + SD, N = 3.
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Table 2. Quality control report: assessment of accuracy and precision of the method

Accuracy (%bias) Precision (%RSD)
QC Samples

Analyte (ng/mL) Inter-batch Intra-batch Inter-batch Intra-batch
Dexamethasone 0.50 3.51 4.73 9.97 5.72
2.00 3.23 4.70 8.21 4.64
10.00 3.46 2.88 9.15 4.37
Dexamethasone 0.50 6.67 7.37 0.82 6.82
21-acetate 2.00 3.65 4.22 3.04 5.26
10.00 4.15 4.81 5.60 4.11
Paclitaxel 0.50 6.64 6.62 5.92 3.41
2.00 1.92 1.55 11.70 7.59
10.00 4.21 3.63 341 5.70

+20% at low and +15% at all other concentrations. The assay method was
thus found to be accurate and precise over the concentration range studied.!*!

Stability Studies

Quality control samples were subjected to short term room temperature, long
term storage conditions (—70°C), and freeze thaw stability (3 cycles) studies.
All the stability studies were carried out at three different concentration levels
(0.5, 2, and 10 wg/mL as low, medium, and high, respectively) in triplicate.
There was less than 15% deviation between the responses of spiked
standards at time zero and after 8 hours for all the three analytes at room temp-
erature. This indicated that the analytes are stable at room temperature for over
8 hrs, which well encompasses the duration of typical sample handling and
processing. The assay was also checked for reinjection reproducibility to
determine if an analyte run could be reanalyzed in case of an unexpected
delay in analyses. The same set of QC samples was repeated after one
injection with a gap of 4 hours, during which they were stored at 4°C. The
results for these studies are presented in Table 3. In all cases, the deviations
were less than 10%. QC samples were stored at —70°C for 7, 15, and 30
days and analyzed. The data in Table 3 indicates that the deviation is less
than 10% demonstrating the stability of the samples on long term storage at
—70°C.

It is evident from Figure 4 that the deviations after the first, second, and
third freeze thaw cycle are not greater than 10% at all concentration levels.
This indicates adequate freeze thaw stability. Quality control samples at
low, medium, and high concentrations in triplicate were used for this
purpose. The quality control samples were extracted and analyzed immedi-
ately, and used as the reference point to determine the percentage deviations
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Mean Conc.
Nominal Conc. Mean Conc. at recovered
Analyte Storage conditions (ng/mL) t=0 (png/mL) (pg/mL) SD (pg/mL) RSD (%)
Dexamethasone 8 hours at 25°C 0.50 0.50 0.52 0.01 1.81
2.00 2.04 2.19 0.03 1.45
10.00 10.00 10.13 0.12 1.20
30 days at —70°C 0.50 0.50 0.47 0.05 9.94
2.00 2.04 2.05 0.05 2.24
10.00 10.00 10.46 0.16 1.54
Dexamethasone 8 hours at 25°C 0.50 0.54 0.50 0.02 4.00
21-acetate 2.00 2.06 1.87 0.01 0.53
10.00 10.30 9.40 0.34 3.67
30 days at —70°C 0.50 0.54 0.52 0.01 1.84
2.00 2.06 2.06 0.01 0.70
10.00 10.30 11.26 0.15 1.29
Paclitaxel 8 hours at 25°C 0.50 0.52 0.49 0.02 4.48
2.00 2.09 2.03 0.01 0.52
10.00 10.24 9.49 0.50 5.25
30 days at —70°C 0.50 0.52 0.47 0.01 0.25
2.00 2.09 2.06 0.04 2.02
10.00 10.24 10.51 0.24 2.24
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Figure 4. Freeze thaw cycle stability data for the analytes at three concentration
levels. X-axis represents number of ft cycles.

after each freeze thaw cycle. Similarly, the stability of the extracted dry
residue was established with less than 10% deviation.

Human Plasma

The assay was applied to human plasma samples spiked with these drugs and
calibration curves along with quality control samples were run. The assay was
linear over the concentration range of 0.25-10.0 g/mL range, similar as that
in simulated biomatrix. No interfering peaks were observed with the human
plasma samples. This indicates that the method can be applied directly,
without any modification for the analysis of these drugs in human plasma
samples as well. The absolute recoveries of the dexamethasone and dexa-
methasone 21-acetate in plasma were about 45%, while that of paclitaxel
was about 38%. The recoveries were thus comparable to the simulated
matrix used.

There is no published analytical method to simultaneously determine
dexamethasone 21-acetate, dexamethasone, and paclitaxel in biomatrix to
the best of our knowledge. Since the scope of the current experiment was
to study the release rate characteristics of these multiple drugs from
various polymer coatings from stent surfaces, a simulated biomatrix of
BSA media was used. Maintaining the BSA concentration in the media
similar to plasma sufficed the current study needs of studying the release
rates.
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CONCLUSION

A simple and precise HPLC method for the simultaneous quantification of dexa-
methasone 21-acetate, dexamethasone, and paclitaxel was developed and fully
validated. This method offers added advantages of faster run time and lower
sample requirements. The present quantitation limit (0.25 wg/mL) can be
further improved, if required by sample concentration. The results of assay per-
formance indicate that the method is precise and accurate for the routine deter-
mination of dexamethasone 21-acetate, dexamethasone, and paclitaxel
simultaneously. The assay was also applied to human plasma by spiking
human plasma with the standards. Hence, the method can be considered
suitable for application to release rate studies from stents, preclinical as well
as clinical pharmacokinetic studies. The assay can be used to obtain the concen-
tration time profiles of dexamethasone 21-acetate, dexamethasone, and pacli-
taxel for the realistic estimation of their pharmacokinetic parameters.

ACKNOWLEDGMENTS

The authors acknowledge the help rendered by Vipul Kumar and Sabarinath,
Department of Pharmaceutics, University of Florida, Gainesville, USA during
this project.

REFERENCES

1. Schimmer, P.K. Adrenocorticotropic hormone,adrenocortical steroids and their
synthetic analogs, inhibitors of synthesis and actions of adrenocortical
hormones. In Goodman & Gilman’s The Pharmacological Basis of Therapeutics;
Hardman, J.G., Limbird, L.E., and Goodman Gilman, A., Eds.; McGraw-Hill:
New York, 1996; 1459—-1485.

2. Hochhaus, B.J.; Al-Fayoum Suarez, S.; Derendorf, H.; Hochhaus, R.;
Mollmann, H. Pharmacokinetics and pharmacodynamics of dexamethasone
sodium-m-sulfobenzoate (DS) after intravenous and intramuscular administration:
a comparison with dexamethasone phosphate (DP). J. Clin. Pharmacol. 2001, 41,
425-434.

3. Holmes, W.R.S.; Theriault, R.L.; Buzdar, A.U.; Frye, D.K.; Hortobagyi, G.N.;
Forman, A.D.; Newton, L.K.; Raber, M.N. Phase II trial of taxol, an active drug
in the treatment of metastatic breast cancer. J. Natl. Cancer Inst. 1991, 83 (24),
1797-1805.

4. Murphy, F.F.V.; Winn, R.J.; Shin, D.M.; Hynes, H.E.; Gross, H.M.; Davilla, E.;
Leimert, J.; Dhingra, H.; Raber, M.N.; Krakoff, [.H.; Hong, W.K. Phase II study
of taxol in patients with untreated advanced non-small-cell lung cancer. J. Natl.
Cancer Inst. 1993, 85 (5), 384—-388.

5. Kohler, G.B.R. Paclitaxel (taxol). Pharmacother. 19994, /4 (1), 3-34.



17: 02 23 January 2011

Downl oaded At:

1490 N. Goyal et al.

6.

10.

11.

12.

13.

15.

16.

17.

18.

19.

Liu, D.S.I.; Desmet, W. Dexamethasone-eluting stent: an anti-inflammatory
approach to inhibit coronary restenosis. Expert Rev. Cardiovasc. Ther. 2004,
2 (5), 653-660.

. Radke, W.C.; Kaiser, A.; Schober, A.; Hoffmann, R. Dexamethasone and resteno-

sis after coronary stent implantation: new indication for an old drug? Curr. Pharm.
Design 2004, 10 (4), 349-355.

. Han, A.T.H.; Kang, W.C.; Oh, K.J.; Chung, W.J.; Shin, M.S.; Koh, K.K.;

Choi, LI.S.; Shin, E.K. The favorable clinical and angiographic outcomes of a
high-dose dexamethasone-eluting stent: randomized controlled prospective
study. Amer. Heart J. 2006, /52 (5), 887 el-7.

. Giuseppe, M.C.; Vincenzo, P.; Diego, C.; Carminati, P.; Elvio, C.; Germano, D.S.

Dexamethasone-eluting stents and plasma concentrations of adhesion molecules in
patients with unstable coronary syndromes: results of the historically controlled
SESAME study. Clin. Ther. 2005, 27 (9), 1411-1419.

Stone, E.S.G.; Cox, D.A.; Hermiller, J.; O’Shaughnessy, C.; Mann, J.T.;
Turco, M.; Caputo, R.; Bergin, P.; Greenberg, J.; Popma, J.J.; Russell, M.E.
One-year clinical results with the slow-release, polymer-based, paclitaxel-
eluting TAXUS stent: the TAXUS-IV trial. Circulation 2004, 709 (16),
1942-1947.

Stone, E.S.G.; Cannon, L.; Mann, J.T.; Greenberg, J.D.; Spriggs, D.;
O’Shaughnessy, C.D.; DeMaio, S.; Hall, P.; Popma, JJ.; Koglin, J;
Russell, M.E. Comparison of a polymer-based paclitaxel-eluting stent with a
bare metal stent in patients with complex coronary artery disease: a randomized
controlled trial. JAMA 2005, 294 (10), 1215-1223.

Volk, H.S.E.; Kerns, E.H.; Lee, M.S. Profiling degradants of Paclitaxel using LC/
MS and LC-tandem mass spectrometry substructural techniques. J. Chromatogr. B
1997, 696 (1), 99-115.

Poon, W.J.; Bloomer, J.; Clarke, S.E.; Maltas, J. Rapid screening of taxol metab-
olites in human microsomes by liquid chromatography/electrospray ionization-
mass spectrometry. Rapid Comm. Mass Spectrom. 1996, /0 (10), 1165—1168.

. Hempel, L.D.; Krumpelmann, S.; Blaschke, G.; Boos, J. Determination of pacli-

taxel in biological fluids by micellar electrokinetic chromatography.
J. Chromatogr. A 1996, 745 (1-2), 173-179.

Sparreboom, d.B.P.; Nooter, K.; Loos, W.J.; Stoter, G.; Verweij, J. Determination
of paclitaxel in human plasma using single solvent extraction prior to isocratic
reversed-phase high-performance liquid chromatography with ultraviolet
detection. J. Chromatogr. B 1998, 705 (1), 159-164.

Lee, S.D.a.L.K.H. Rapid and sensitive determination of paclitaxel in mouse
plasma by high-performance liquid chromatography. J. Chromatogr. B Biomed.
Sci. Appl. 1999, 724, 357-363.

Huizing, S.A.; Rosing, H.; van Tellingen, O.; Pinedo, H.M.; Beijnen, J.H. Quanti-
fication of paclitaxel metabolites in human plasma by high-performance liquid
chromatography. J. Chromatogr. B Biomed. Appl. 1995a, 674, 261-268.
Huizing, R.H.; Koopman, F.; Keung, A.C.; Pinedo, H.M.; Beijnen, J.H. High-
performance liquid chromatographic procedures for the quantitative determination
of paclitaxel (Taxol) in human urine. J. Chromatogr. B Biomed. Appl. 1995b, 664,
373-382.

Yonemoto, O.S.; Nakashima, M.N.; Wada, M.; Nakashima, K. Determination of
paclitaxel in human and rat blood samples after administration of low dose pacli-
taxel by HPLC-UV detection. Biomed. Chromatogr. 2007.



17: 02 23 January 2011

Downl oaded At:

Paclitaxel and Dexamethasone Estimation in Simulated Biomatrix 1491

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Wang, H.P.C.; Lee, H.S.; Vaddi, H.K.; Chan, Y.W.; Yung, C.S. Quantitation of
paclitaxel in micro-sample rat plasma by a sensitive reversed-phase HPLC
assay. J. Pharm. Biomed. Anal. 2003, 3/, 283-289.

Haughey, J.W.J. Analysis of methylprednisolone, methylprednisone and corticos-
terone for assessment of methylprednisolone disposition in the rat. J. Chromatogr.
1988, 430, 241-248.

Kumar, M.S.; Kayo, M.W.; Goldberg, E.P.; Derendorf, H. HPLC determination of
dexamethasone in human plasma and its application to an in vitro release study
from endovascular stents. Pharmazie 2006, 67 (11), 908-911.

Katayama, M.Y.; Taniguchi, H. Determination of corticosteroids in plasma by
high-performance liquid chromatography after pre-column derivatization with
2-(4-carboxyphenyl)-5,6-dimethylbenzimidazole. J. Chromatogr. Biomed. Appl.
1993, 612 (1), 33-39.

Plezia, B.P.L. Liquid-chromatographic assay of dexamethasone in plasma. Clin.
Chem. 1985, 37 (11), 1870-1872.

Santos-Montes, G.L.R.; Gasco-Lopez, A.L.; Izquierdo Hornillos, R. Solvent and
solid-phase extraction of natural and synthetic corticoids in human urine.
J. Chromatogr. 1994, 652 (1), 83—89.

Shah, M.K.K.; Findlay, J.W.; Hill, HM.; Hulse, J.D.; McGilveray, LJ.;
McKay, G.; Miller, K.J.; Patnaik, R.N.; Powell, M.L.; Tonelli, A.;
Viswanathan, C.T.; Yacobi, A. Bioanalytical method validation—a revisit with a
decade of progress. Pharm. Res. 2000, /7 (12), 1551-1557.

Luo, U.C.; Soma, L.R.; Guan, F.; Rudy, J.A.; Tsang, D.S. Resolution, quantifi-
cation and confirmation of betamethasone and dexamethasone in equine plasma
by liquid chromatography/tandem mass spectrometry. Rapid Comm. Mass
Spectrom. 2005, 79 (6), 825-832.

Samtani, J.W. Comparison of dexamethasone pharmacokinetics in female rats
after intravenous and intramuscular administration. Biopharm. Drug Disp. 2005,
2, 85-91.

Kima, Y.J.; Leeb, J.W.; Parka, E.S.; Chia, S.C. Sensitive HPLC method for quan-
titation of paclitaxel (Genexol®) in biological samples with application to precli-
nical pharmacokinetics and biodistribution. J. Pharm. Biomed. Anal. 2005,
39 (1-2), 170-176.

Received November 30, 2007
Accepted January 7, 2008
Manuscript 6241



