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bstract

Dexmedetomidine (Dex) is a lipophilic imidazole derivative used primarily for the sedation and anxiolysis of adults in the intensive care setting.
ex is being used more frequently in the pediatric intensive care unit. This report describes a selective and highly sensitive assay for Dex in
ediatric plasma employing liquid chromatography–tandem mass spectrometry (LC–MS/MS). Dex was extracted from 200 �L of plasma by
olid-phase extraction (SPE). High performance liquid chromatography (HPLC) separation was conducted on an YMC ODS-AQ C18 column
ith a flow rate of 0.3 mL/min using a mobile phase comprised of 5 mM ammonium acetate buffer/0.03% formic acid in the solvent mixture of
ethanol/acetonitrile/water (20:20:60, v/v/v). The intra-day precision (coefficient of variation, % CV) and accuracy for quality control samples,

anged from 1.04 to 6.84% and 90.2 to 100.8%, respectively. The inter-day precision and accuracy ranged from 4.08 to 5.37% and 92.7 to 98.6%,
espectively. Stability studies showed that Dex was stable during both the assay procedure and storage. The overall recovery was 76.6–78.3%

or Dex in plasma. The analytical method showed excellent sensitivity using a small sample volume (200 �L) with a lower limit of quantitation
f 5 pg/mL. This method is robust and has been successfully employed in a pharmacokinetic study of Dex in infants postoperative from cardiac
urgery.

2007 Elsevier B.V. All rights reserved.
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. Introduction

Dexmedetomidine (PrecedexTM) (Fig. 1) is a lipophilic imi-
azole derivative used primarily for the sedation and anxiolysis
f adults in the intensive care setting. It is a relatively selective
lpha2-adrenoceptor agonist with centrally mediated sympa-
holytic, sedative, and analgesic effects [1–4]. Due to its ability
o preserve respiratory function at therapeutic doses, the use
f dexmedetomidine (Dex) is increasing in the pediatric pop-
lation. However, there is limited pharmacokinetic data in this

opulation.

One of the barriers to studying the pharmacokinetics of Dex
n pediatric patients is the limited volume of plasma that can be
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ampled from children for Dex quantitation. Methods for quan-
itation of Dex in human plasma currently published are not
uitable for pediatric studies because of the relatively large vol-
mes of plasma needed to reach lower limits of detection [5–7].
e developed and validated a liquid chromatography–mass

pectrometry/mass spectrometry (LC–MS/MS) method for the
uantitation of Dex using limited plasma sample volumes for
se in pediatric pharmacokinetic studies.

. Experimental

.1. Materials and chemicals

Dexmedetomidine HCl was obtained from Abbott Laborato-

ies (Chicago, IL, USA) and the internal standard (Tolazoline
Cl) was obtained from Spectrum Inc. (New Brunswick, NJ,
SA). Human plasma was obtained from The Children’s Hospi-

al of Philadelphia (Philadelphia, PA, USA). High performance

mailto:leejam@email.chop.edu
dx.doi.org/10.1016/j.jchromb.2007.01.013
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Two stock solutions were prepared for each analyte from
independent weighings. Standard solutions were prepared from
one stock solution and QC samples were prepared from the other.
The primary stock solutions of Dex were prepared by dissolv-
Fig. 1. Chemical structures of

iquid chromatography (HPLC)-grade methanol, acetonitrile,
nd 2-propanol were purchased from Fisher-Scientific (Pitts-
urgh, PA, USA). Reagent-grade formic acid (96%) and
mmonium acetate were obtained from Sigma–Aldrich Co. (St.
ouis, MO, USA). De-ionized water was prepared using a
illi-Q water purifying system purchased from Millipore Corp.

Bedford, MA, USA). Extraction cartridges (Oasis HLB 1 cm3,
0 mg) were obtained from Waters Corp. (Milford, MA, USA).

.2. Liquid chromatography (LC)

The Shimadzu HPLC system consisted of two LC-20AD
elivery pumps, a DGU-20A5 Shimadzu vacuum degasser,
SIL-20AC Shimadzu autosampler and a CBM-20A system

ontroller (Columbia, MD, USA). HPLC separations were
chieved using an analytical column, YMC ODS-AQ C18 col-
mn (2 mm × 100 mm, 3 �m, 120 Å) obtained from Water Corp.
Milford, MA, USA), with a C8 guard column (2 mm × 4 mm)
btained from Phenomenex (Torrance, CA, USA). HPLC sep-
rations were conducted using a flow rate of 0.3 mL/min of an
socratic mobile phase comprised of a 60:40 mixture of solvent

and B: (solvent A) 5 mM ammonium acetate adjusted with
.03% formic acid and (solvent B) acetonitrile:methanol (50:50,
/v). The following elution program was used: 0–4 min isocratic
0% B (separation of Dex and internal standard), 4–6 min 90%
(regeneration of the column), 6–8 min 40% B (reconditioning

f the column). An injection volume of 30 �L was used. The
olumn and autosampler were maintained at room temperature
nd 4 ◦C, respectively. When data acquisition was not occurring,
n electronic valve actuator with a Rheodyne selector valve was
sed to divert the LC flow to waste.

.3. Mass spectrometry analysis

Samples were analyzed with an API 4000 tandem mass
pectrometer (Sciex, Toronto, Canada) equipped with TurboIon-
pray and a Shimadzu HPLC system. The software used for
ontrolling this equipment and acquiring and processing the data
as Analyst Version 1.4 (Sciex, Toronto, Canada). The posi-

ive ion mode for MS/MS analyses was selected. Nitrogen was
sed as the nebulizer, auxiliary, collision and curtain gas. Ana-
ytes were detected by tandem mass spectrometry using multiple
eaction monitoring (MRM) with a 200 ms dwell time. The mass

ransitions were: Dex, m/z 201 → 95 and IS, m/z 161 → 77.

The instrument response was optimized by using a syringe
ump infusion of Dex in mobile phase at a constant flow
10 �L/min) into a stream of mobile phase eluting from the LC

F
(

ex and (B) internal standard.

olumn. The main working parameters of the mass spectrome-
er were: Curtain gas, 20 psi; gas 1 (nebulizer gas) 34 psi; gas

(heater gas) 60 psi; collision activate dissociation (CAD) gas
psi; TurboIonSpray voltage 2500 V; entrance potential (EP)
0 V; collision energy (CE) 28 V; collision cell exit potential
CXP) 5 V; source temperature 600 ◦C; and declustering poten-
ial (DP) 57 V. Positive ion electrospray MS/MS product ion
pectra of Dex and Tolazoline HCl (internal standard) are shown
n Fig. 2. Product ion mass spectra of Dex and Tolazoline HCl
ere obtained using a mobile phase with precursor ion, m/z 201.0

nd 161.2, respectively, with an infusion rate of 10 �L/min.
lthough the strongest product ion is m/z 91 for Tolazoline HCl,

he production ion, m/z 77, was chosen because it was the most
pecific determination for the internal standard in plasma.

.4. Preparation of standard, quality control (QC) samples
nd internal standard (IS)
ig. 2. Representative MRM positive product ion mass spectra for (A) Dex and
B) internal standard.
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ng Dex in water producing a concentration of 1.0 mg/mL and
ere stored at −80 ◦C. Two stock solutions of concentration
�g/mL were freshly prepared by diluting each primary stock

olution with water. Working solutions of Dex were freshly pre-
ared by appropriately diluting the respective stock solution with
lasma to achieve concentrations of 2.5, 5, and 10 ng/mL for the
tandard and 12 ng/mL for the QC. Nine standards containing
ex concentrations of 5, 10, 25, 50, 100, 250, 500, 1000 and
500 pg/mL were prepared by adding the appropriate volumes
f working solution into 2.0 mL microcentrifuge tubes contain-
ng plasma. Three QC levels were prepared in the same manner
y adding appropriate volumes of working solution to obtain
oncentrations of 15, 300 and 1200 pg/mL, representing low
LQC), medium (MQC), and high (HQC) QCs, respectively.

The internal standard stock solution (1.0 mg/mL) was pre-
ared by dissolving 50 mg of Tolazoline HCl in 5 mL of
ethanol followed by 45 mL of water and was stored at
4 ◦C. This solution was further diluted with water to pre-

are the internal standard working solution of 10 �g/mL of
S. Internal standard solution was prepared by diluting IS
orking solution with reconstitution buffer (5 mM ammonium

cetate and 0.03% formic acid in solvent mixture of 20:20:60,
ethanol:acetonitrile:water) to a concentration of 150 ng/mL.

.5. Solid-phase extraction (SPE) procedures

Standard and QC samples were freshly prepared followed
y vortexing and centrifuging to ensure homogeneity and
bsence of large, suspended particles. Waters Oasis HLB 1 mL
xtraction cartridges were preconditioned with methanol (1 mL)
nd washed with Milli-Q water (1 mL). The plasma samples
200 �L) were passed through SPE cartridges under centrifuga-
ion (1500 rpm, 5 min). The cartridges were washed with 1 mL
f 40% methanol in water, and finally analytes were eluted with a
olution of 5% 2-propanol, 10% acetonitrile, and 85% methanol.
he eluate was dried at 37 ◦C under nitrogen and reconstituted
ith 100 �L of 5 mM ammonium acetate and 0.03% formic acid

n a solvent mixture of methanol:acetonitrile:water (20:20:60,
/v/v) containing 150 ng/mL internal standard, and 30 �L of
amples were injected into the LC–MS/MS system for analysis.

.6. Method validation

Method validation and documentation were performed
ccording to guidelines set by the United States Food and Drug
dministration (FDA) for bioanalytical method validation [8].
his method was validated in terms of linearity, specificity,

ower limit of quantitation (LLOQ), recovery, intra- and inter-
ay accuracy and precision, and stability of analyte during the
ample storage and processing procedures. Each analytical run
ncluded a double blank sample (without IS), a blank sample
with IS), nine standard concentrations for calibration, and repli-
ate sets (n = 6) of QC samples (LQC, MQC and HQC).
.6.1. Linearity and sensitivity
For the evaluation of the linearity of the standard cali-

ration curve, the analyses of Dex in plasma samples were

i
u
d
3
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erformed on 3 independent days using fresh preparations. The
alibration curves were prepared over a concentration range
f 5–1500 pg/mL at nine concentrations: 5, 10, 25, 50, 100,
50, 500, 1000, and 1500 pg/mL. The concentration range
as selected to cover the range of concentrations expected

n pediatric plasma samples. Each calibration curve consisted
f a double blank sample, a blank sample and nine calibra-
or concentrations. Another double blank sample was analyzed
mmediately following the highest concentration standard in
ach run to monitor the carry-over of Dex or the internal stan-
ard.

The calibration curve was developed using the following
riteria: (1) the mean value should be within ±15% of the the-
retical value, except at LLOQ, where it should not deviate
y more than ±20%; (2) the precision around the mean value
hould not exceed a 15% coefficient of variation (CV), except
or LLOQ, where it should not exceed a 20% CV; (3) at least
5% of the non-zero standards of each nominal concentration
hould meet the above criteria; and (4) the correlation coefficient
r) should be greater than or equal to 0.98.

Each calibration curve was constructed by plotting the analyte
o internal standard peak area ratio (y) against analyte concen-
rations (x). The calibration curves were fitted using a quadratic
egression model, y = ax2 + bx + c, weighted by 1/x using the
nalyst® software. The resulting a, b, and c parameters were
sed to determine back-calculated concentrations, which were
hen statistically evaluated.

.6.2. Specificity
The specificity was defined as non-interference at retention

imes of Dex from the endogenous plasma components and
o cross-interference between Dex and IS using the proposed
xtraction procedure and LC–MS/MS conditions. Six different
ots of Dex-free plasma were evaluated with and without internal
tandard to assess the specificity of the method.

.6.3. Accuracy and precision
The intra- and inter-assay precisions were determined using

he CV (%), and the intra- and inter-assay accuracies were
xpressed as the percent difference between the measured con-
entration and the nominal concentration:

accuracy =
(

measured concentration

nominal concentration

)
× 100

Intra-assay precision and accuracy were calculated using
eplicate (n = 6) determinations for each concentration of the
piked plasma sample during a single analytical run. Inter-assay
recision and accuracy were calculated using replicate (n = 6)
eterminations of each concentration made on 3 separate days.

.6.4. Recovery (extraction efficiency)
The extraction efficiency of Dex was determined by compar-
ng the peak areas of Dex added into blank plasma and extracted
sing the SPE procedure with those obtained from Dex spiked
irectly into reconstitution buffer at three concentrations (15,
00, 1200 pg/mL). The following formula was used to calculate
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he extraction efficiency:

recovery =
(

measured plasma concentration

spiked buffer concentration

)
× 100

.6.5. Stability study
The stability of Dex in human plasma was assessed by ana-

yzing replicates (n = 6) of QC samples at concentrations of 15,
00 and 1200 pg/mL, during the sample storage and process-
ng procedures. Freshly prepared and analyzed samples were
sed for comparison. The short-term stability was assessed after
xposure of the plasma samples to room temperature for 24 h.
he long-term stability was assessed after storage of the plasma
amples at −80 ◦C for 90 days. The freeze/thaw stability was
etermined after four freeze/thaw cycles (room temperature to
80 ◦C). The sample stability in the autosampler tray was eval-

ated by measuring samples prior to and 24 h after storage in
he autosampler tray at 4 ◦C. This sample stability evaluation

imics the residence time of the samples in the autosampler for
ach analytic run. The stability of Dex in dried extract residue
as assessed after storage at −80 ◦C for 2 days. The concen-

rations obtained were compared with the freshly prepared QC
amples, and the percentage concentration deviation was cal-
ulated. The analytes were considered stable in human plasma
hen the concentration difference was less than 15% between

he freshly prepared samples and the stability testing samples.

. Results
.1. Linearity and sensitivity

Correlation coefficients (r) from inter-day analyses over eight
alibration curves are greater than 0.998. A representative cal-

c
D
d

ig. 4. Representative MRM chromatograms of Dex in human plasma: (a) double bla
ex (left panels, a–d) and its IS (right panels).
Fig. 3. Representative calibration curve for Dex in human plasma.

bration curve for Dex is shown in Fig. 3. The LLOQ was
etermined to be 5 pg/mL, with precision and accuracy less
han 20% CV and the signal-to-noise ratio (S/N) considerably
igher than 10 (Table 1). Representative chromatograms of dou-
le blank, blank, LLOQ and the upper limit of quantification
ULOQ) samples are shown in Fig. 4. No carry-over peaks were
bserved at the retention times and the ion channels of either
ex or the internal standard.

.2. Assay specificity
No significant interfering peaks from endogenous plasma
omponents were found at the retention time corresponding to
ex or the internal standard. Representative chromatograms for
ouble blank control samples (a), blank control samples spiked

nk plasma; (b) blank plasma; (c) LLOQ, 5 pg/mL; and (d) ULOQ, 1500 pg/mL.
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Table 1
Specificity and limit of quantitation of Dex in human plasma: lot-to-lot variation

Nominal conc. LLOQ (5 pg/mL)

Lot # Measured n Mean S.D. % CV % Accuracy

Lot 1 4.87 3 4.87 0.69 14.11 97.40
Lot 2 5.36 3 5.36 0.48 8.88 107.27
Lot 3 5.53 3 5.53 0.46 8.25 110.67
Lot 4 5.31 3 5.31 0.49 9.29 106.27
Lot 5 5.67 3 5.67 0.19 3.27 113.33
Lot 6 5.42 3 5.42 0.62 11.37 108.33

n 18
Mean 5.36
S
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Table 2
Intra- and inter-day accuracy and precision of Dex in plasma QC samples

Nominal conc. (pg/mL)

QC low (15) QC mid (300) QC high (1200)

Day 1 (n = 6)
Intra-day mean 13.83 272.67 1210.00
S.D. 0.77 18.66 72.66
% CV 5.54 6.84 6.01
% Accuracy 92.22 90.89 100.83

Day 2 (n = 6)
Intra-day mean 14.33 295.33 1165.00
S.D. 0.45 3.83 33.91
% CV 3.14 1.30 2.91
% Accuracy 95.56 98.44 97.08

Day 3 (n = 6)
Intra-day mean 13.53 296.83 1175.00
S.D. 0.70 3.54 12.25
% CV 5.20 1.19 1.04
% Accuracy 90.22 98.94 97.92

Inter-day (n = 18)
Inter-day mean 13.90 288.28 1183.33
S.D. 0.70 15.49 48.26
% CV 5.05 5.37 4.08
% Accuracy 92.67 96.09 98.61

Table 4
Recovery of Dex in human plasma

Nominal conc. (pg/mL)

QC low (15) QC mid (300) QC high (1200)

% Recovery 78.32 77.59 76.59
S.D. 6.73 1.43 2.12
%
n

w
D
t
c
1
c
s
a

T
I

N

M

TDEV 0.27
CV 5.07
Accuracy 107.21

ith internal standard (b), and samples spiked with analyte (c &
) are shown in Fig. 4.

.3. Precision and accuracy

The intra- and inter-day precision and accuracy data for Dex
as summarized in Table 2. The intra-day precision and accu-

acy, based on the relative standard deviation replicate for QC
amples, ranged from 1.04 to 6.84% and 90.2 to 101%, respec-
ively. The inter-day precision and accuracy ranged from 4.08
o 5.37% and 92.7 to 98.6%, respectively. Table 3 showed the
nter-day precision and accuracy of calibration standards ranged
rom 0.60 to 6.17% and 95.5 to 103%. These data confirm that
he present method has a satisfactory accuracy, precision and
eproducibility for the quantification of Dex throughout a wide
ynamic range.

.4. Recovery (extraction efficiency)

At 15, 300 and 1200 pg/mL concentration levels (n = 6), mean
xtraction recoveries were 78.32 ± 6.73%, 77.59 ± 1.43%, and
6.59 ± 2.12%, respectively (Table 4). The % CV for all
ecoveries was less than 8.59% throughout the entire standard
oncentration ranges, indicating that the extraction efficiency
or Dex using SPE was satisfactory and was not concentration-
ependent.
.5. Analyte stability

The stability data from the freeze/thaw and long-term stabil-
ty tests, as well as for the various process procedures for Dex

3
s
b
4

able 3
nter-day accuracy and precision of calibration standards in human plasma

ominal concentration (pg/mL) 5 10 25 50

easured concentration (pg/mL)
Inter-day mean 4.78 10.29 25.17 49
S.D. 0.29 0.58 0.71 1
% CV 6.17 5.67 2.82 3
% Accuracy 95.51 102.90 100.69 99
n (day) 7 7 7 7
CV 8.59 1.84 2.77
6 6 6

ere summarized in Table 5. The stability experiments of the
ex were designed to cover expected conditions during all of

he sample storage, preparation and analysis periods. The pre-
ision and accuracy for these freeze–thaw samples ranged from
.66 to 4.62% and 90.2 to 98.6%, respectively. The results indi-
ated that the analyte was stable in plasma for four cycles when
tored at −80 ◦C and thawed to room temperature. The precision
nd accuracy for long-term stability samples ranged from 1.15 to

.40% and 93.2 to 100.7%, respectively. The results of long-term
torage stability data indicated that the plasma samples were sta-
le at −80 ◦C over 90 days. The precision ranged from 1.44 to
.59% and accuracy ranged from 99.9 to 100.9% for autosampler

100 250 500 1000 1500

.70 101.00 253.14 495.43 987.00 1501.43

.94 6.21 14.75 14.81 41.47 9.00

.91 6.15 5.83 2.99 4.20 0.60

.40 101.00 101.26 99.09 98.70 100.10
7 7 7 7 7
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Table 5
Stability data for Dex under various conditions

Storage period and storage condition Nominal conc. (pg/mL) Mean S.D. % CV % Accuracy n

Freeze/thaw stability
Four freeze/thaw cycles, −80 ◦C 15 13.53 0.63 4.62 90.22 6

300 292.67 5.09 1.74 97.56 6
1200 1183.33 19.66 1.66 98.61 6

Long term stability
3 Months, −80 ◦C 15 15.10 0.51 3.40 100.67 6

300 290.33 3.33 1.15 96.78 6
1200 1118.33 26.39 2.36 93.19 6

Autosampler stability
Re-injected samples at 4 ◦C; 24 h 15 15.13 0.69 4.59 100.89 6

300 300.00 6.51 2.17 100.00 6
1200 1198.33 17.22 1.44 99.86 6

Process sample stability
Plasma sample at RT; 24 h 15 13.12 0.81 6.16 87.44 6

300 273.33 10.69 3.91 91.11 6
1200 1103.33 28.05 2.54 91.94 6

Process sample stability
Final extract, dry residue, −80 ◦C; 48 h 15 13.50 0.11 0.81 90.00 6
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tability study. The result suggested that Dex could be ana-
yzed over 24 h in the autosampler tray at 4 ◦C with acceptable
recision and accuracy. The precision and accuracy for the short-
erm stability (process sample stability) test ranged from 2.54 to
.16% and 87.4 to 91.9%, respectively. It indicated reliable sta-
ility behavior under the experimental conditions of the analyti-
al runs. The precision and accuracy for the extracted dry residue
anged from 0.22 to 0.81% and 88.0 to 90.0%, respectively. The
esult suggested that the extracted dry residue could be stored at
80 ◦C for at least 48 h during the sample processing procedures
ithout compromising the integrity of the sample. The results of
tability experiments showed that no stability-related problems
ccurred during sample storage, extraction and chromatography
rocesses for Dex in plasma samples. In addition, standard stock
olution of Dex was stable over 90 days at −80 ◦C.

Fig. 5. Representative Dex concentration–time curve.
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264.00 0.59 0.22 88.00 6
1067.00 6.21 0.58 88.92 6

.6. Application

This LC–MS/MS assay has been successfully used to deter-
ine the pharmacokinetic profile of Dex in the infant population.

nfants post-operative from open heart surgery enrolled in this
tudy were administered a bolus dose of Dex (0.35, 0.5 or
mcg/kg) followed by a continuous intravenous infusion (0.25,
.5 or 0.75 mcg/kg/h). Up to 14 blood samples (1 mL each) were
btained for determination of Dex plasma concentration. A rep-
esentative plasma concentration–time profile is represented in
ig. 5.

. Discussion

Differences in drug disposition between children and adults
re well recognized. Without the knowledge of drug disposi-
ion in these specialized populations, young children continue
o receive drugs off-label, carrying the risk of excessive toxicity
nd sub-optimal therapy. The absence of quantitation assays suit-
ble for the analyses of drug concentrations using small plasma
olumes limits the study of drug disposition in small children.
ith a median weight of 3.5 kg (range 2.5–4.3) for healthy new-

orns and 12.4 kg (range 10.2–15.2) for healthy infants at 2 years
f age [9], pharmacokinetic blood sampling in these age groups
ust be minimized to avoid complications of iatrogenic anemia.
urthermore, Dex is primarily used in critically ill populations
ho often already suffer from anemia and frequent phlebotomies

or laboratory analysis. It is even more imperative that limited
lood sampling is applied to this vulnerable population when

esigning pharmacokinetic studies.

Several analytical methods have been published to quantify
ex in plasma. These methods include gas chromatography with

andem mass spectrometry (GC/MS) [5], LC–MS/MS [6], and



atogr.

r
o
s
s
a
u
a
r
s
n
f
t
s
f
y
L
m
d
H
e
p
a
o
t
v
t
l
i
w

p
p
m
r
M
t
s

m
a
n
r

5

h
i
v
t
w

A

C
P
o

R

J.I. Lee et al. / J. Chrom

adioreceptor assays [7]. Unfortunately, these published meth-
ds are not suitable for quantifying Dex in pediatric plasma
amples. The GC–MS method is a sensitive method developed
uccessfully for the determination of Dex in human plasma with
LLOQ of 50 pg/mL. Unfortunately, this assay requires the

se of 1 mL of plasma for each sample analysis. With an aver-
ge neonatal hematocrit of 50% (range 42–66%) [10], it would
equire a minimum of 2 mL of blood for each pharmacokinetic
ample. Current limitations on blood sampling for research in
eonates would allow for no more than six samples to be drawn
or pharmacokinetic evaluation with no margin of error for fluc-
uations in hematocrit or losses while obtaining and handling the
pecimens. Furthermore, this assay requires chemical derivation
or sample preparation, a method not easily applied for the anal-
sis of biological specimens. Recently, a specific and sensitive
C–MS/MS method has been reported with LLOQ of approxi-
ately 20 pg/mL. In contrast to the GC-MS method, this assay

oes not require chemical derivation for sample preparation.
owever, this assay requires a plasma volume of 900 �L for

ach specimen analysis. Again, this volume is not suitable for
harmacokinetic studies in young children. The radioreceptor
ssay has been described for the concentration determination
f Dex using small plasma volumes in rats. This radiorecep-
or assay was used to quantitate Dex levels in rat plasma using
olumes of only 200 �L, and reported a lower limit of quani-
ification of 24 pg/mL. However, the routine use of radioactive
abels for pharmacokinetics studies has several disadvantages
ncluding health hazards, appropriate elimination of radioactive
aste, and special licensing requirements.
The LC–MS/MS method that we developed overcomes the

harmacokinetic sampling limitations in performing pediatric
harmacokinetic studies of Dex using previously described
ethods. Our method is accurate and validated and does not
equire chemical derivation or the use of radioactive material.
ore importantly, the small sample volumes (200 �L) used in

his method allow for a five-fold increase in specimens for analy-
is. Through the use of small sample volumes, pharmacokinetic

[
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odeling and selective pharmacokinetic sampling techniques,
n accurate and informative pharmacokinetic profile of Dex in
eonates and infants can be developed while minimizing the
isks of excessive blood sampling in this vulnerable population.

. Conclusion

A sensitive, accurate and reproducible LC–MS/MS method
as been developed and validated for the measurement of Dex
n human plasma using limited sample volumes. Using a plasma
olume of only 200 �L, this method has a lower limit of quan-
itation of 5 pg/mL, a linear range of 5–1500 pg/mL, and is
ell-suited for use in pediatric pharmacokinetic studies.
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